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1 1 

m&3 ^ ^ -t ^ m m V h- ^ m si-t ^ :^ i^ h x ^ 

(a) m6fj T ^ -f^- i^ h o m:n t mm 'J ^"-^ V (o 7 ^ y ^ V t i . mm^i^^ t 

7 ^ y 7 V fji < t h2-o(r>mf£ ^it^6^'Wi^3it^fi<^^ < t h iimm <D it^ ^ & tf 
) . 

(b) mmm^i$^^mm^ ^ mm. 

(c) loeA±(DMfS^«y>{fvKSrS1ilS«-g-ft:7)-^ls]ll3li-.5gpg, fciUf 

(d) lo£i±0(HUlXbfc^«y:^>KSrl5l:^-r.£.SPt 10 

2 1 

^Pi (d) /i5 . mIIHO[H]i|X L fc^M y KtOMS, IR, FTIR, NMR. 33 i: tJ^ / * ti UV;^ ^ 

^ /^ Srffl;fe-r S r i: Sr^tr. if W 
tl»*3S 3 1 

[if 1 

(b) HtIiE«-g-^Sr^M-r SP^, 

(d) lH]iJ5lLfc^My;?/>K<75Ki^'^^ V <r> m ii' — \± y 7 :^ :^ h — 

CD m&xmmt^^ M-r ^m.mi^ X 9 . Kisntxi^tty K^i^^-r-sspi 

5 J 

[ if * 6 1 30 

[If 7 1 

mm^=f-\z^-^-r ^m^v :ts >- y ^m^^ ^ :}5 mx- r> x , 

7y t^, mmi^ii^^ t i-ou ±(r>nmm V >- Y t (ornxm^i^Aim-^ ^ ix^'ii^^ ^i^T 

(b) Mi2«-&^$:¥fii^^SPt. 

(c) loJ^±coS1jfS^«y;<f:/K^fluf21t-^*75^bIsHIX-r5SPg, 

(d) lH}i|2 L fc-I^M y ;«/ >- KOMS, IR, FTIR, NMR. tJ J; 0= / :k (i UV ;^ ^ K :Sr PJ ^ i" 40 
[if 8 I 

[li*^ 9 ] 

^ ^ iz -r i> V :ff >^ K€rS»?f5:^ffiT-&o-C, 

(a) mtfyii^=f- ^-^ts4 :^ }f h a t \r>U A^nmrn ]) Y t %: . ^Ig i lo £A 

(b) t5iE«-g-{$:Sr^gi-t-€)©^, 50 
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(c) i-ou±<ommmm D :ff > F ^mtim^i^ti^ h^i^-t i> . fihi/iz 

(d) S Hz L iStt y > K CO IR. FTIR. NMR. is J: O? / $ nuv:^ h j^' ^ m^-T i> Z. 
[ft 1 o 1 

lis** 1 1 ] 

(a) ^ — ^ ^ is ^ Xf -mH^ ^ ^ tjf ^ \f h a ^1p!r t ^) H V (D =7 ^ -^7 

ti-ou±<ommmD h' t<omxm^»t)im^^ft^i^^^^TX'mnii^^?)^f^. 

(c) low J:(Z)MIE^tt y >- KS:mia^-«^fls:A- t, , *J i S (i tft IE ^ - « ^ 

{d)io£iJi(75lHliRb/c««y;!f>'K«rP)^i-5^Pif 

[« 1 2 1 

t^fS^f*!f^^Sr , S&IE^6?J^>^. fltf IE ^-^ ft . » W IE ^ - tt^^ ^ i ^-g- i" 5 - 
*5*o?>nrv^5fii-^y;y:^Kt««!$-<i:5S|5g*3Eic^tr. ft^^giifEa^orj^fe, 
1 3 1 

(a) *^(^^i^*:ft«tM }to«e^J^>^^ tp-r ^-tf h o t mm V ^ Y (o 7 -f y 

(b) WSESfft^^^ i: y :^/>' K SrSS^ i- -5 SPg, da J: tJf 
[ K^JS 1 4 1 

SfriEWigS? UfciSM y KS:l^^i-5®PiSrJg1i^tP. IS * « 13|E « So 

1 5 1 

9^ y 9 V t %: ^ io&L±<o&mm'j:ff'^h'Aimm^:;^^izm^i.m^^^TX'mM^-^ 

(c) m^i^t^mm ]} Y(D±!^^mT -y-^ ^ ic^n ^i^m ^m^-r ^ z t *) . n 

[if 16] 
liS*« 1 7 1 

$•^5. If *^15IE«o:^ j£„ 
[§f 1 8 ] 

mriE<^il*?Lfc^«y KA?WfEi^^ftr5'-fe-i't3*5tt-58^IE^e<)^J^<DgttS:iST 
^-fr^.. if *«i5fE««:itrj£. 
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[it*« 1 9 1 

(a) m^i}^ ^ ^ tjf ^ i:r h a t mm li :!ff'^ h' y y' 7 u t ^ , ioa±<oK^M 

(b) mmm^^^ t vtcmm V ^ t'- ^m^-r ^ mm . ^i:z/ 

(c) 5gj? u fc M ie^« y >5f :/ K745 . mm i, I. < t-imm ^ m-r i^^ti^i'^m^^mim^ 
«(D^^ET i> u< it ^ X' m m <o m h l< ii^m^&bm^i::- h ^^¥ot^<7ymm\z 

[ it*^ 2 0 ] 

[fi3}t3S 2 1 1 

[ 2 2 ] 

( C r T-^«W^^^{r jolt - y ;<f>' KSfcttS^- y K'--fiOM-&a5ffi<^t£ 

M*fci4 = )!)c«ag{i**nr-fc?>. ^^o^^^a^pg^s. ^|ge5^^^Ai^m-y>!f:^K*siU5 
^-y ;if>- Kt^-g-L75-o®^-^ji^J^5^-y:^fvK^*#^-g-L»5*#TT-|IJS^ 
tL^) ^-frSrirfcit), tern- y ;tf V K i - y V K i ^^tf$gtS<gfe^i^ Sr?^^ S 

I fS*ii 2 3 ] 

ii'C.->*f*W«&!]^)-^=-{r^-^-rS2o£oy jffv K^RJJ:;$-tt5:^)ST'feoT. ^^frD^^Sr-g- 

( C :i T-^»ftfeS|ii;JS. ^^«»:»^;5S^»- y :«f V K*J J: r;5K|g - y ;5f ^ K i ife-g- L 
1>^-^mm-^mMib^mm-')^i^Yt^mf^^\^%^^'f¥TX'mm^iX^) $*-5::i:tr 
J: 13 . ®«-y K*3^ia«^^-y jtf:^ KS:^^^A-o^^«)^>^>c*fbr^^-y ;</>- 
K*fcW:^»-y;«f^' KJ; t? ifij Mfp 14 S: * i" S ^ fig Sr ^ $ -a: 5 S Pi -g- tf jfe 

o 

xim-'')^^~^Yf%:mm. xmmmfkm*^ . 

(i) ttm-i?'>'^<i^KfiO»m— y Y^<dU-^^ 

(ii) K» ~ iJ' - y ;y V K'-oM'g-. joiOf 

(iii) w.m-mmm<Dmm-') Y ^(D^mi^^ 

^"Iflgtci--5^#T-e3l{t$nS) $-a:-5r.i{cii5. ^M— y*'>K^:Km~y;f/vK 
i:S:^^f^^*^i^^?g^$-frSSPi^lr^^. r-T-. »^-«6<J^J^^^c:*3l^^Km-y 

-y;tfvK'-roM-g'gBfewffi:St>u<fiHjife«l3t«*^ai-cfc5:^ffie 

[ If 2 5 J 

ISSf^^-r 5 i: Sr^i-, i»*JS24ia«c<^:^T5feo 
Iff 2 6 ] 

m — ^ :yy< m.\^m^-t ^mz.^ :y ^< w.^w-^-r ^:f3mx' ^^x . 
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(iii) nim-mmmto^fH - If :ff :^ h' ^(O^^t^^ 

tz i±m mm - ^ y< m ^ m ^ -r ^ mm 

[if *3§ 2 7 ] 

IIS*^ 2 8 I 

[ W *^ 2 9 ] 

r i: . It * 26|E «t :^ . 

[if *^ 3 0 ] 

vK«?S9iE«6<)5J^{c^-r5fefPl±<t 9 t>iSv^. If * :^ 2615 « <7) j* . 
[If 3 1 ] 

If *:S26f5«t<o:^ffi, 
[If 3 2 1 

I if *^ 3 3 1 

(b) mm^^w^wm^-t ^mm . u ^xj 

(c) loeA±03tfFfE#tt^^^««^H^fEa-&{^*^ blHlJ|Xi-^.®|5^»c: J; t) , M IE <^ BB -L^ M ^ 
Iff *ri 3 4 J 

(if 3 5 ] 

(c) Stlia<^M-i>^^(!D/hi)-^ ^ ^-g- b fc S5iS^flS ^ 5ge?-r -5 ^Pi'lw J; 9 . fltliE<^§|-C-*f 
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[if 3 6 ] 

^ o 

[If *II 3 7 J 

^f&A^ ibmm Lti^ <y ^ ^ (omm ±X'7' -< ^ y 4 ^ tin ^ x-mm-t ^) . 

( i ) mmx'h^ . 

(ii) ttgT-*, S . 

(iii) ai«T-Sj-5. 

(iv) T 5 y gS£i^«0g|J^Sr:fi--r-5. 

(v) 75oyyu h >-*^<D55-^SS-;t-t-5 . 

(vi) SBB J; (? $ v^:a-^T-i±/.c 
) . *J 

[lt*« 3 8 1 

tn^i. <> /I- :^ t)i y< ^ D — v'SfcttTT^y ^ * 37fE « K> * So 

[if 3 9 J 

^•\:?MMt<o4^-i^^izf^'^-t^m&^d'>y<^«^mti-r^:f3m.X'^'ox^ 
(-wT'«-^e*i^v^<^Kii. m&j ^ ^< =' — v-r ?> t ^^m-^ vx ^) . 

(c) fltff2ro§a'C>*t-^(7?/h^^i:)g-g-ufcH$iB(o«tt^ >y< mmsii- i) mm 

lit 4 o ] 
(if 4 1 1 

[ St Jjtil 4 2 1 

S5 15 K 'L^ *f ^ CO /J^ ^ ;i5 3c 8* # a L, ?i v> ^ -C- *) 5 . If * « 39fE <?? * jfe , 
I 4 3 1 

(a) ikWi\zmmm^ t \^xmm^i\,x^^ti\,^mm':;^=i-^-^tsmf&-^tz\i^ '^\f v o^^n 

t^mit^<^(r>y^z/=7 y irS:. 1 o iil Ji <o ^ ^ M *5 ^ « 6t) {c: ^ -g- -f -5 * fc 

(b) mtimifi^^^ tm^-Tiit^i^tn^^ (om^^m^s^-ri>m¥kit^m^mtR-r ^mm 

I If 3ft 3S 4 4 1 

4 5 1 
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im^m4 6 ] 

4 7 1 

[if 4 8 1 

I§S*« 4 9 ] 

5 0 1 

[if *^ 5 1 1 

— ^ — ;^ „ 
[if 5 2 ] 

if*^48, so, ^fcfisilEftOx — ^S'-^ — tJiO^. (i) ="Vfi — <5'|::^<^)fE®;i5 

»#$*t-CV''5^6?):a^^Jc:^'g--r5,;5^t b< ii <r> ^ it ^ -t ^ l-:> U ± (O ]) IS K% 

^ — -tf — -r ^'^J' — 7 31 — ^ Sr^tP, =i:^frr — 
[ If 5 3 ] 

6> < t t 1000# tt^t;-^!^ « lEgt ^ ^ tffl;^ -r — ^5? '< — ;^ -e o T , 
( 5 4 1 

if *«53fe«ro7^— ^ -i — ;^ , fciUf, (i) = V K" — ^ ^- w iS^/JJiS^ $ -C -5 

»4(ii) 9 (Dumit^'^^ ^ f\.x\^ ^umm.\rLJff.mir ^\^yik^<r>\^^m-^ 

^ ^ — f — ^ ^ — V — :k ^-^Xs ^ n^'fa. — ^„ 
[if ^« 5 5 1 

inik^ 5 6 1 
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[if 5 7] 

i»*«55* jt fiseiEfjcDx — ^"< — ts^n. (i) mti =• > ^ — ■f' iz ^ nmmi^^ 

lit 5 8 ] 

(b) B3.i>*r^(0^aSroS«iSrS»t5iSr|!g, 

(c) t<lfE^-x — ^"<— ;^tw:fcl^r, tfliBcDgi4>*fJfero«aSi£r±C5loei±<^yifv 

. *5 J; tJ« 

(e) 8frlE» - t'- <5"<— {wfc T . IS <0 H -0 *r * <?5 ^ S S: ± C -5 M IE <?5 y >- K 

lii*:^ 5 9 ] 
lit^ii 6 0 ] 

= V tf^x - T- jiff $ 5 . S!*«58fE«cro:**o 
lit 6 1 1 

(b) H'C>^t^(^«6fj^^(7?i®^5r§tt-5S[5t. 

(e) ttJlHUziT' — ^-i— ;^fr*3V^TMfSy ;!f>' K(cj: «?^C5loKjlJb<?)*mMSrl^^-f- 
Sr^tf 

[ it3lt ^ 6 2 1 

= >^ ^ - ^ -Cliff $ n 5 . if *^6ii2« 

[ W*« 6 3 1 

©fwgaa-rs, '>/i< i: 10#<oK«&!)^^^=-WfHMiS:^tf tt^T^— i5"<-^ Srti^ti- 5S 

(b) i3'i>^^<?3^6fj5)-^WS«^ ^g; 17 -5 ^pg. ^ f> 
^fin-rSlo£JlJiOy:«/i^ KSrPl^-rs^pg 

[ §S^£g 6 4 ] 
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[ft 6 5 ] 

[iil^^ 6 6 ] 

[ if *3S 6 7 ] 

> K'l'CO'i-tgSSrPl^e-rS^PgSrHJc^tf, It * ^ 63fE |g O * ?fe , 
tif 6 8 ] 

H'i>>^^coflfriS^W:»-^^lw^-g-i-5*^*fcli^(OS-tt5:^ffii-.52o&l±(7)y ;(f>' Kco^k 
^«jtSr«:ei-5rttzii?. ^y;<^>'K^a(c*»tt5loW±(??WHgS*fc«#*&co^ 

6 9 1 

Kmm$ix^. ii*3g63issc^*s, 

7 O ] 

"j-^ m^-r ^ :>jmx' h -3 X ^ 
-r sspg, 

(b) m-t-M^(0 ]} if :^ V <omi^^ §:i-f ^ . is X rj 

(c) wfEx-^-i-^tctJv^TK-L^^^osfiiEy if^' Y\z^^-r ^A^^tzttm D a^^ k 

7 1 ] 
7 2 1 

i8'L-S4-^coy;y^^'K<^3l#ittSr^ft:«i--5:^?£r-feoT. 

(a) y;<fi'Ki3i0«HfriS^«):»?-('^-&-t-5;<)-*fcl±^<o?gti^Piffli--5^(O|g;^c^f2 

(b) m-i^n^<r> ^) iS :y Y (om^^^n , fthTJ\z 

(c) WlEx — — ;^^c*J^^-ctfIl^y K»;i^-g--r-5;5^*fcliSy Klci tJPgi 

[it*JS 7 3 ] 
t it*3S 7 4 1 

ttffsy;y>' K*s^6«j^)-^=-c;?gttsrii:^$-frs ft * ^ 72fa <o :^ ft -e fooT. mmiiTi^mm 

[fi*J5 7 5 ] 

BtrfS y ^i/^' K;)5:^«)^^^ wSti^iSM $ iir 5 ft *«72l2®<^;^ft r-fe o T . ^iS\tJi-mm 
m^fl:Blf^m. * fcliSt4lcB§# bT±3 ►) . A- o K y v K /i? |g to M ^ U < fi 

7 6 1 
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(b) ^Mk*\^i^\.^xm^mm%fz. ^^m^m^m^ ^mt^^^^m^-r 

(c) mumtfyi^^\zm^-r ^i>^'it:L\t.^ (oi^'&^mm-r ^ftmm^mt^'T — 9 ^ — 

[ ItI*^ 7 7 1 

I If 7 8 1 

(b) S^SI#^::*3V^rf^lE^^S* ;t f± # Bi 5 l^i^lS! * S: * -f- 5 Sr ^ ^i- 

[ If 7 9 ] 

itfr IE « 6<) ^- y< ^ 9iX' ^ ^ . if*«78iB«w:^fe, 

[f«*^ 8 O 1 
[ if 8 1 J 

= V fc° ^ — T'UtT $ 5 . a*^78fa«<^:^fe„ 

8 2 ] 

■5 SFt . S3 0: 

[If *^ 8 3 1 

flSiSteilKiJ^ h /KD^ ^' *s loeo-fb-^i^ f4 9 ^ T n -5 S T . BtrfE#^.K4 
^^--^^^ h/i'S:ll#fc*fcl±Pl^Jr»Wi-'5. if *«82|E« CO 
[ It* Jl 8 4 I 

SP^ (c) 755. l-z>U±(0^mmm:^^ h yK!0 f- ;55Sf[ie^il«»;^ h /He * H 
5d»S*^SraE^Lrj*:^-r-5&PtSr^tf, If * ^ 82^® :^ , 
[If 8 5 1 

ff*:^82fE«<7?:^fe-eSjoT, 

(i) t9iE#SBKS;:^-<:>^ h ^i' ^ (D ± \^ - iS^ mm^mw M ^ ^ f--'i't>»::#fti-5t8t 

^ -r 5 . * fc (4 

(ii) ^' h /H35 lo W t°- 745 ^teilKi ;^ h /k^ fiF ft L t 
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*T-. (c) j5SMI9jS^n5*i£. 

(it*« 8 6 ] 

mm (a) AK *(r§E7-fy7y<^#jk-&i^<o««^'<^h/uSr«lt^i-5fftPt^S:^tf. IS* 
[If *3I 8 7 ] 

Hu!E#BB. ^'^^^ h/i'tt'K)'>/^< itilowt"— ^'iiJi^S^t"— ^?*fcli77^/^::/^-fc° — 
( If * 8 8 J 

ttr IE # S8 ^' h /KO < lo<o f - ^' t"- T-fc -5 , if * « 82IE «J C9 :^ & „ 
[Iff*^ 8 9 ] 

ItS*« 9 O ] 

SPi (c) = V If rL — ^ -eSI?T . if *«82lB«ro:i^fe. 

[ if 9 1] 

(c) fiftfBte«|ffi:x^^' hyK^5lojy±rof— ^'ijs#RgSS;:^^^ ^y^^r^*i^TV^5^» 

Sri fig t /c-fli-g-ife*5fjsK^ 1^ fr #^E-r *»S A»SrStS-r 5 
(if 9 2 ] 

(d) 3iS. loj&t±05#M«S;^-< j!' h — ^ AimtS.^mW&^^^ h/H::^*n 

[If *JS 9 3 ] 

TJ^S^A^^gt^-rsSP^tr^tf. ff*3S91fE«w:^ffiT-feor. 

(i) m^m«& ^ h ji'CD^ii'— A-m^^mm^^ k ^ i- # ^ -r -s t g^e :s -r -s 
. * f± 

(ii) Ig^fis-^fi^-^^ hyKfroiorot"— i?;45^S^^gfi^-:i? h yi- 'P iz ^ tE I. t£ t 
[»*« 9 4 ] 

mm (a) *5Mfe7-l'y7y<75=&'fk:-g-fe)(^K»^'<i5' h^uSr^^-rs^P^Sr^tf^ ff*«9 
[ if 9 5 J 

MfE#RB^'<i^ h>'K?5'>/i< irfclOCQtr— i'^S^^flSTt"— ;J'*3ttt77i?'y>-hf— 
■e$>-5. ^*«91iE^<^^r&„ 
[if *9 9 6 ] 
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9 7 1 

[ if * il 9 8 ] 
[if *^ 9 9 1 

(c) Sfcfi (d) ;4S = V - iJ' -C-Uff $ > if *«97fB« 
[If *il 1 0 0 ] 

(b) Wf57-rr^7y*>b?#fcloJilJi©^t:-&4&Sr^tri«!^co®^fffi;^-ii?h/i'^. lo 
3 — K , *3 J; 

(c) mmnM:^--^-^ h /iy't'(Dii° — i' A^mm^^ViA^^i^ h/i-id^^ix-SA^gd^^St^ 

Sr^ tf > ^- y o 
[If 1 0 1 1 

(a) ^t^!^ 9 ^ y ^ D hm^ti2'^U±(O-it^<m<D0mWM^^ ^ h^l-'P, lofiAJiCCif 

(b) wsm^ ^ y ^ V A^hntci-^u±<oit^<^^^tsnn(r>^mK&:^^ ^ h ji-'p ^ lo 

= - K . 

(c) W E IS ® fi '< tJ' h yi-fiO 1 o J: O If — ;jS # M ® » :^ ^J' h^Hr^Sn 5 

^ tf ^ * y o 
[if 10 2] 

M'b'M^n -if :^y< m = — h'-r ^2-z> &i±<D^ ^ -f ~ t:i^m-t i> :fjmx ^ X ^ 

(a) H'i>*f*o||-<5'>'^<^'KSr='-K-r-5^-^®?im-^^i/^*'->';Kgei^, ^ 

[ If * II 1 O 3 I 
if *:Sl02fE^<O:&ffir-4> o T . 

^WT X' a if- y h ^ T* ^te ^ * S . 
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[If 10 4] 

[ 1 O 5 1 

[fS*3S 1 0 6 J 

^ — SfflflSJCJS T^^- ^ > ^-^ W iSr ^ ^ $ 5 SPt . 10 
(e) WfEm-i§*jSSrm- ^ a -V h 7 ^ 7 ^ JC. * fit 15 ^ — 1$ « Sr ^ - 

(d) mts.m-^ >^<i^ Mis xx^tisnm — -^ ^^<i' n^n^-r 

[it*« 1 O 7 J 

[ ^ 1^ <75 1^ ^ Ift 1 

[WftftW] 20 
[ 0 0 0 1 ] 

^ <0 W S 

1. 1^ i6 



^ :^ y -m^M ti^ / :^ — ^i^X'URM ^ ix-^^ ^ ixx ^ ^ :^^mti^ hlz^ ^^S<^ 

[ 0 0 0 2 ] 

2.1. 3gfjg%M.^«P%?fejfe 

il^SO^rel »r $ jx fclBife l± — ^6ti 1^ . 200~ 300^o«6^3^3^-5^^Ti3 <? , aft^SJ*^ 

-a:;55>!:^' y— ^Vi^'lC'&fflLTl/^SW'^ ^ 6^ (4 M tf 450® »if^¥febTV^5, iixtjO 

^= n T -5 „ 
I 0 O 0 3 J 

2.2. ^ y 5. ^ :^ 

■Cfo 5 w .k j£ o T -5 o t h -5^ 7 ^ lOO. OOOj® KJ. ± it ^ «f . *;*:T-10,00 

"c 5 , so 
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[ 0 0 0 4 1 

DNAiE my"- ^ (om^^jiwrni-i. ^ <D mm (o M St ^ m ^ y ^ i^ ^ ^ ^ il 

Risi JL et al., 1997, Science 278 ;680)o ^ V ^ ^ ^ ^ >^ u 7 — ^ > ^ S 

r {3 J: o TjllfS "Ilfer-fo -5 (Paweletz CP et al., 2000, Drug Dev. Research 49:34 

)o m^^mm\-±. • ^ m^micmmm^t^m^ ^ ^ ^ :i t \:i x ^ 

fla*^-^. h'7:y:^iy:^='iy'^'^'>^^tL{^/-y^T^h'^^:^. (c. elegans) . 

V;^7^3!>. i/3^v^3»^^^<^^fc^i^S^i^fO^^I^X*^a.^i^^'^Hgtt;5^fc^ (Cout 
ure LA et al,, 1996. Trends in Genetics 12:510; Nadeau JH et al., 1998, Curr. Op 10 
in. Genet. Dev. 8, 311) o 
[ 0 0 0 5 ] 

dder TF et. al. 1988 PNAS 85:208), Mb?l#>'^-Y:/U ^ ±' — 3 (Hedrick SM et. 

al. 1984, Nature 308: 149). tfMt^^ :^ \y ^ (Liang P and Pardee A 1993 US526231 
1), ^ CI r U ^ (Lockhart, D et al, , 1996, Nature Biotechnology 14:167 

5; Schena M et. al., 1995, Science 270:467; 2000, Nature Genetics 24:236), 
^MVrlk (representational difference analysis: RDAfe) (Hubank M et al., 1994. 
Nucleic Acids Research 22:5640). « ^ ifi ?IJ ^ ^ (EST) (7) :^ « ^ E ?U * * ffi . Sfe^S^ 
^PCR. jg^^^^i^f^^^ (SAGE; Nacht M et al., 1999, Cancer Res. 59:5464) ^5 J: 20 
U — — m^^UM^l (Sgroi DC et al., 1999, Cancer Research 59:5656) if fc 

^SK. »s<Dy / Affi:^^^. m^^s. mm^it. m-it^^->^(om^5:it^. m^m 

<Dm^\^m m ^ fix ^ X^^ ^ (M. Schena, 1998, TIBTECH 16:30l)o 
[ 0 0 0 6 ] 

2. 3. ^ ^< ^ w<om^ t 

K^^. ^ Xl^m^i^^ ^ V ^ =7 ^ ^ — tj: (D ^ \f h ^ ^i\l^:f3 X X ^ y< ^ 
K ^ IW) U T # 7t (Jakoby WB et al., 1974, Methods in Enzymology 46:l)o ^ 

i-6cDNASr D -^-^ki-^tT^l;!-!^^ $n-5o ^ (D ^m&O ^ ^'^^ 

^ fc tr^ffl $ tL ^ (Kwon HJ et. al., 1998, PNAS 95:3356)o ^ o T . /h ^ Sr T ;^ 

mX ^ X . y /U^<'7 y —Jl-B (purvalanol B) (i^-r^ V ^ ^ ^ — "tf fK^ ^ 

Si:L-CfE*a) ^ T :^ u - h V ^ ^ m ^it . # ^ * b ^ ^ S ^ i ^ « 

ockaert M et. al. , 2000, Chem. Biol. 7:411)o — ^ . h ^ ^ {^t . t;:^ h l^MT 

± ^ yi- it ^ fKW . ^ ^ 1^ ^ W ± ^ ^ ^ ^ h ^ ^ ^ h* X h ^ o h ^ ^ ^ 

> t ^m^^^xmm ^ tltLm^-^ h V y ^ :^ ±X. <0 m ^ ^< ^ ^ fy^ ^ 40 

P> b >^ h ^^fiJir ^ 7 --^Sttlc J: o T l^^lcfSffiS ^ n/co ^V^T. h (O ly y< 

^ 9.<^W.^^\f)^^'^-^ . ^>'^<^W^^— y-t^ cDNA;!>? cDNA7 ^ }) h ^ ^ — it ^ 
iXfc (Taunton J et al.. 1996, Science 272:408)o 
[ 0 0 0 7 ] 

^m,^.x. ^ y< ^ w - ^ > ^< ^ wm<Dm^f^m ^um-r ^ ^^j:^i^mm:(D2y^^ zf V iy 
K S -5 o :i (D-:^ ^x \-± ^ lo o ^ y< « ^5 DNA)^ ^ y y ^ >' \zm^ $ . m<D ^ > ^< 
^ nt^nm'mf^u^m^<D\iWkm^ K^-r^tr^^sn. mm^ ^^^^^ ^ i-^ — ^ — m. 

y^^X^ tiSf^.^ i- -5 ^ >'^< ^ « S: ^ A//cS&©;i5^S J: o TilS^ S 5 (Fields S et al 

. , 1989, Nature 340:245)o 50 
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1 0 0 0 8 ] 

^ b/ccDNAto^-f ^ xcn-t ^ . ^ :y Y (ommm^^^^TT^-t ^ (bo 

rchardt A. et al.. 1997, Chem. Biol. 4:961; Licitra EJ et al., 1996, PNAS 93:128 
17)o Licitra bfi. ^rxh<^3Ka=J>'V-5"=3-fKuir^^— (OAh>'U^>'^-^K;^-r>^Lex 
A DNA K ^ ^ J:: $ . FK506U ir ^ ^ — (FKBP12) ^ =i — K i" 5 cDNA ^ ^ S K 

^ > twii-g^ ^ iir. ^ (0 20 ^^S2^N-< y y :y K S T ^ -^fco r O ^ S 5& 

>ft;FK506{r o TRa# ^ ^B^tiO ^ -e^e L fCo r. £0 ^ . FK506^-&^ 10 

^ - Ki- 5 cDNAtwft :b fe^^SttKT^-^^tw^^b /ccDNA^^ ^ ^ ^ ^ 

^ Si- <{: . AgSiie flFK506^-^ ^J^Zz/'^i^^K^r^-K-r^ cDNAS: ^ A>T' V> fc^ b L . 
r (7)|IS^{igE^33^6^ t 4iSt^ffl 5 b T tr o T V^ ^5, Borchardt A ?5 . F 

KBPI2-GAL4 DNAM -g- K ^ V ffi ^ FK5 06S ^i^? ^-^-^^K^^-^'-^-f S/^'Ha^V^^^WOF 

[ 0 0 0 9 1 

King RW et. al. , 1997, Science 277:973)o K (Kieffer et. al., 1992, PNAS 8 

9:12048). Ji^ ^ \y :^ ^ Y (Haushalter KA et. al., 1999. Curr. Biol. 9:174). 20 

ct t/^iK?-^^ i/lfilffiT/U:/ ^ >- (^it^-BSA) (Tanaka et. al. , 1999. Mol. Phar 

macol. 55:356) ix^^"^^ ^>':/Jz:{£ffi$ixT#fCo 
I 0 0 1 o ] 

3S6?33-KDNA^y;«f:/K^-&lw^SlwM^i--5S'J**ffl?SSSf^. ^ r — 'y^ >( ^ 
^ r ^ Y ^ tz \^ ^ y< ^ « ^ ^ :/ ^ V ^ ^ yi- :^ X ^ ^ n . -=^:y ^ 

(Smith GP, 1985, Sc i ence 228 : 1 3 1 5) o 37 r ^ 1^ @ ^ ^ $ ^^ fc S W ffi i 

*3 ^ ?5 n ^ (Parmley SF et al., 1988, Gene 73:305) p V T ^ ^ U (D ^ 

(Di-D[t^ cDHki)^ :7r — >^p^tc#SEbTi^a(7)T*. 35aco^n— ^:x^^fll^i^i^M<?:b?£v^ 
w<t-efc^o l>yai^\t'y r — ^ ^ =7 ^ ^ /h^^TM^?i<. 30 

o ^^-^ Sr*«l b/c (US97/04425) ^ 
[0011] 

Sche?> ^ t bX^^^MT'fca FK506S:ffiffl b. T7 cDNA:7 r - 

^ l^-f ^ >r >^ ^ y ?> FKBP12S: ^ n — vjt: b fc, ffi e> . t:' :^ ^ V^k b fc:FK506Sr 3£ 
i^i-^Mftf4-^hyi/^;^Sr<ft.SbT. t hMcDNA;5^ bPSib3t:7r — v^^-f:/^ y 

y - - V >/ ^^^^ 2^ r> K<7:)M?ott^^m . >^ r-i^^St^tt. ^^/^fi^(^)F 

KBP12{w>?)'i$;i-S (7)450 bp #Aa5^*W bXU^fCo 
[00121 

^r — ^yy'^^yi^-icoWir^^t'LX^ y^y^^Y'f^:^^^'^ (Culletal., 1992, P 
NAS 89:1865; Schatz PJ et al.. 1996, Methods Enzymol 267:171) . ^if y y — A ^ ;^ 40 

\^ (Mattheakis LC et al., 1996, PNAS 91:9022; Mattheakis LC, 1996, Methods E 
nzymol 267:195) , ^ 1^ ^< ^ W ^ ^ ^ (Whitehorn EA et al., 1995, Biotechnology 1 
3:1215) , y y — A ^ >^ ^ (Hanes J et al., 1998, PNAS 95:14130) . <t 1/ 

to ^V^M^±^ (D mM^^y^ ^ ^ \^ (Georgiou G et al., 1997, Nat. Biotechn 
ol 15:29; Chesnut J et. al.. 1996, J. Imm Methods 193:17) if $> ^ o TT' ^ K ^ 

^ y< ^ W h . r/n-^-Ti/V-^^^^K-r^ mRNAiw . yci'^^iyl^t:^l.Xit^&^\Z^ 
S i" 5 :i ^ -e # -5 (Roberts R et al., 1997, PNAS 94: 12297) ^ 
[0013] 

2. 4. ^b^ite^ 
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:^ y hmS&\^&^<V^^<o:^^ — =^ :y ^ T ^ \z ii X ^ ^ k\. h (OWL^W^ 

m^{t^hHX\^^f^\i^o ^k^ite^^O^^^ti. Haggarty SJ^(Cj:5^3S ( 2000. Chem Bi 
ol 7:275) J: o T ^ ^ 5 . ^ (O W ^X \'t IZ^mM (O ^ f)^ . mm\zm-^<Ty 

ir-YJ-^iV^T. *:S^^Sffl.^tw>pft~^ Chembridge D i verse 4 ^ =7 V <0 XyU— rT^y 

h^iJ^ ^^v^y^^bl^^^H. m.\^^X ^ :y ha^zj- — ^^m^^T y'^^C ^x 
55^^ $ nfco 139® <7)it:-&4^o 9 ^szm \'x^j^\i^ytW\Cy^i^=^:^^X'^=i. — :/') 

o ^fe^ib^ J:!/.^]^^*^*:!^-^^ S T^a:t 5f^ffl{rS-:5l^r . ^ ^ - y >- S5 ^ - 

iSY) ^ \m ( ^ -^^^ 7^ n — yu) (:i V giig ® EgSSr PaS-r ^ r <e TJ^m ttf:: 

(Mayer et. al., 1999. Science 286:971) « Haggarty SJh (0'^^X\t . 20—50 ii }\(0 
if > vm&XT y ^ t-mm-^ HtLZ. t f)^h . {SMfn y ;^ v K ^ ^ T V^ ^ o L 
#6?}^tSgSr^^-r ^^P^TMi. iSM fDtt y > K ct:) ffi ftt fig ^ ^ ix ^ o 
10 0 14] 

Rosania GR?3ti^^-:/y>'tC^'g^L. ffi^,^^(?:>^®6^^5>^"^±i^^M§l$-^^?M^ 20 
®*i#^^y— ^Vi/ffi|-J;oT.0r^>'«^/>5>T. ^D-fe-<yv (myoseverin) ^ ^ b 

3^c« r<7)*^<?:>^§gi:f^^/«^«9. Schuizi±«*<^aiBgy y ^ ^ -efe S dnat u-r ffi<7) ;^ 

?:7&^>?T. y :i& ^ X A b T -5 (Rosania GR et. al., 2000, Nat Biotechnol 18 

:304) . JVM ^ :^ ^ :l t t^m^ h^x\ik^ . vc^m 

K;^^1Sfle«?l^ tw^ffl $ tLT # T S (Eigsti 0, 1949, Science 110:692) o U;!»^L^fi 

^-f- ^ @ ^ o T 5 o 

[0015] 

) u-fe — ct o Ta#«t ^ ixT 7 r V -J*. J&l Str ^ $ ix 30 

{^#AStt^, m.^j^^x<omm^m\'3:. ae^£fe?s«r^ffl-t-57&-. fc^iMi^r^y-^^ 

tecDyv.'^ — {c^'g'i--5r^;^^^Pbnrv>5^^^fcJl^>'^'^^Ky:^>'KSrffiffiUT. 

*X <^1S fig ^ St ^i" -5 SPg ^ (Werme M et. al., 2000, Brain Res 863:112; Bord 

ji K. et. al., 2000. J. Biol. Chem. 275:12243; Yang C. , 1999, Cancer Res. 59:451 
9; Chiou L, 1999, Br. J. Pharmacol 128:103; Williams C, 2000, Curr. Opinion in B 
iotechnology 11:42) o 
[0016] 

2.5. m&^^t^^W<0^^^'^ 40 

- Bm^mw7!>'^mm^ ti^ t . ±^mmr y ± ^ t ^ =^ j^^^^m-^ < t y ± <o 2-^(0 

^Jfe ^ ^ y — ^ V >/ffi;i^igffl ^ n ^ (Gordon et. al., 1994, J. Med. Chem. 37:1386) 
o ^^^^T y ± ^ Xl-i. ^^^^tL{'XRm^zX^X:^i^D-=-:^i!^^i^fzit^^<omm 

xm^^^tio y:?t7:=^XAtcS-:5<T>^-^^trii. m M <0 m ^ M M -T ^ ^it^ 6/^ 

i^y — ^) ^'^l'^(DmM\^^A^ritimm^ — ^<DTy±-{ (Monks a et. al. , 1997, An 

ticancer Drug Des. 12: 533) . ^ fc ^ ^ T s^-fe >r * if fc 5 o ^ T y ± ^ l^t . 

/U. tf — X (Boswoth N et al., 1989, Nature 1989, 341:167; Meldal M, 1994, PNAS 9 

1. 3314) . ^fxLXX^yZf (Sunberg S, 2000. Curr. Opin. In Biotechnol 11:47) l;i @ 50 
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^ vfz D M > y ^ ^ s ^fcf^i^^tsrai^-r^^itiwiitJ^tai^H^ (sunberg 

S. 2000. Curr. Opin. In Biotechnology 11:47) « 
[0017] 

Sb*- J: oTiS'^i-^ t> 5 (us 5783397; US99/15458) □ m (O ^ m. T iy ± ^ & \t . 

=7 >{ =7 V ^WM^^ ^ hyl-l^J:oT55'^ai-<J: ^ hMkUiSfia^^LTV^^ (Care 

11 T et al., 1995. Chem Biol. 2: 171; Fang AS et. al., 1998, Comb Chem High Thro 
ughput Screen 1:23; US 99/23837; US99/00024) o S ^ ^ ^ it ^ ^ ^ !^ CO M S fflJ ^ 

ikm^n^(Dttm^^^mir ^ tiisb^z ^ mM:^^^ h /I- ^ HPLCt^ ^ n T 5 10 

(KorfmacheT WA et al., 1999, Rapid Commun Mass Spectrom 13:1991; Zeng L et al., 

1998, Comb Chem High Throughput Screen 1:101; Nedved ML et al.. 1996, Anal Chem 

68: 4228; Zimmer D et al.. 1999, J. Chromatogr A 854:23; Aubagnac JL, Comb Chem 
High Throughput Screen 2:289) « 

[0018] 

3. ^^m^DWW: 

^^h^b^i-^mm.}^. m^(om^^^^'r ^^mi^mm-r^o ^^m\z xtiti. it^^ ^ 

[00191 

rofosyTi/vKSr^^ y — = V!/L. i-D(o^m^&bTt^±^X'mmm<r>^iti±-r?)!) 

1 0 0 2 0 ] 

>^%m^^mvx. ite^^tg sr^^e mm izm^oms^^ mm v x m<i^ d - hut-^m^: 

[ 0 0 2 1 ] 

^■f =^=^y htrj:5$ij**j»±^<aft/£t^= i.it\i. |§^-&*p-&&4fcli*3fi)*l:: 

/tv>«sji:bT, WL^mm.. -<-f'f-Y. ^mmw. ^mmmm'^w. mn^ti\imi^y y 

7 D A^mif b tl ^ o HIV TAT, HSV VP22S fcll^^^^^KJgS^AK;^-^ vSr^A/ZcT:^ 
T-i-^7^^T (Antennapedia : -> 3 3 ^> -'^ 3i ^ S jf ^ ) 7' ^ K <^ 1 o O i£ 

m^mm\^X^y^ V ^ X :y ^ ii^ Uf^m ^ ^m-r ^ X O \Z X ^ ^ ( Swartz SR et 

al. , 2000, Trends in Cell Biology 10:290) „ 7 ^ ^ 7 ^) h < ^) :fi V (D — Jl' 

-5, 

[ 0 0 2 2 ] 
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5^#TT-, mm }) :^ h' (D 7 y 7 V ^m^m^^'f-t:-^tf-f'^^' h o^m t (O^Miz 

tc:. SIR S tLfc^li y :^ K<0 log; Ji ;js I^S $ n 5 . 
1 0 0 2 3 ] 

IC '> /jr < t "b 2o<D S -5 #t& (scaffolds) tz 0^ < t i, 11^ (O M ^ ^ it ^ ^ 

-oxmm^nx^^^ (-r**?*., i^gB^siSS (isrp) . gff. ^ 7t iicppmitag ^-k^ l 

^ n h V 7 >f — ) , ^<OMMmX'\±. MS, IR, FTIR. NMR, jo i t//* 14 UV^J- *f 
^^ffiLT. iHlitK L y [US LT l> 5 o fife co * M T- (4 . * ^ 0J <^ :^ i: L 

i^t^afott<^^«y;tf>K*S]g*?$ix6i9J:^T'#S, 
1 0 0 2 4 1 

io<D^ffii: bx, *%Bji4, y ytf^- v mm ^ m^-r ?> &i ^j: m ^ 20 

. ^tL^-m&^^^ti-:>u±<omm]}if>-yt<r>m-^i^tfij&^^Hi>^WTX'. m-m 

oEi Jt y ;!f K^iUmz $ HPl* ^ lo |IJfe09 Jc: J4 . ^ - ^ «l ^5- ^ * 14 ^ 

[ 0 0 2 5 ] 

$^>t;:. *^?g»4, ^ {4 Axe<) tc:#^E-t- ^ ^ ® . -Kgs. ^*^t:i^feSVM4 

fe(4, #S/i^ln«ffi4fct4^S7i^#l^&?)fiJ^#J'r («?ij;tf4> TNFa) <D^^T X' iz^ 
UmiitL\i.T:f3 urn ^ixhm.^^ ^tz.\^^ :^y<i^ 9.(0 ^ ^^C. *f*i:-r-5iSe^*fc(4i5' 

X. i^m\^m^ti^'^«6tii:m^ir ^tL»>\z^m , 

[ 0 0 2 6 ] 

::<Di; 9''£lo(^^B5ir*3i'^T, *^BJ(4S6*)^^<^^!fe^6f)mBgSrgtgi-5:&&iSr^tt 
■r^o CO:^i£J4, logiifl^^tt y ;<f v K*5|gM^^^ i: «^flE«rJ^f£T-# 5 «j#TT- , 

i: ^-g-i- -5 «M y ;<f ^ Ki6SigJ4 $ o * * 6<) :^ T -fe .t o T . im«L/c^tty;tf 

V K(73f^ffl;jsa!lS$n. iKv>r^6<j^^^(0^ig&^W«l«e*s*S$n5, a * *£ fiai »c is 40 

iS'^lfw^ft (0yxr4, TNF<73 i^/i-y--^ h*-r>-) *fci4#s^eiwia*fcf4 4fei^* 

, m'Sl^^. ^it. mm. *fc{4i'>-^y^^:J>i£J4'J;Ji:;^SfJ^4fc(4T;^©lffl!$ti.-5o 1 
^<r>mm&\iZi6\,^X . mi^$ ixtimm V :ff > MS. IR, FTIR, NMR. UV*fcJ4tecoS 

^^(o&m^^it^-^. ^ tc am &} ^ ^ t &\ ^ 1^ t (o ^ ^ ^ i&m & ^ ^ :i t i> ^ o so 
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[ 0 0 2 7 ] 

75»iSrgt«i-5SPtt> 5o ^m±^<^^ . i^mmm%\zis\r^x V - h'^t^m t vxmm-r 

[ 0 0 2 8 1 

5:&feSr#'^S i: bTi^ So « «3 ^> tJ^ B - y :^ v K i ^ - y K M::^ ^ 

^U. 5 e>f;i*Dlw$g«l?Bi4S«n y ;«f ^ Kt *#jte-&T'# 5*#T-e. ^-y;«f>'K (M 

fctt-f >- h D ^W^m. ^- y K ^: m - y >- K Sr^tf ag^g±J5!^^^ 

T-fc.5o ffi.<!Ci^JS0iJTMi. m— y:*^>KSfcli^-y^vK(0^6<3^^^i:<^^-g-gm<75|3: 

Mfttttt. m-y;!/>'K^^-y;t^vK.j:*3>bii5v^, m(Dmmmx' . mm±^<^i-i. mm 30 

$t>»r]5iJ©||JS«?ijT-. ^ - t m - V ^ V m <o R !<; ^ i&m fc \±m 

*^ b -r K ij: § tt S o 
[ 0 0 2 9 1 

&%:mwiti- ^, :L<D:f3mti. Wi-'j^^^v (mx.ts.. M^(ommm%:mi- ?>mv}<o D :ff 

N D ^^i: <^»M5:^tP. (i)m-«&«}5>^^Sr^- y Kic^-&$-ti:5. (ii) 40 

. ^m±^<^\±. mmm M.^ tzitmm . v - vit^^^nmmit. ^ i-i mm m ^ tz \tmm 
tm-v h'rs(r>s.iSii:<&m-r^A^. ^tzi^mm-r?,, &i<ommm-r?. m-y;tfvKtt so 
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[ 0 0 3 0 1 

^:^^<^Mt^~'^>'y<^W^^tt. m fl& ^ tz \i 4 if h a t <o m m i- h o t <r) 
(i)^— ^ y KJr^-& (ii)®- ^'^^^KSr^- y 

. mm^ir. tco^m. m - V ^ V t m - V :M h' ^ ^ ^ i)'^ m ^ ^ it . $ h 

($: li # Bl $ ti, , a-g-»(^<^. S iiS-g-f^ e> lelitSl $ lxfc»- iJ' ir J3 i Ot/* 

fc{i»-^5'>'^-5^'ff;i5|H)^$ix;5„ lo(O|l;fe0dl3*Ji^T. ^ - is i tJf li |g H >- 

lo<o3IJ6{R|tct3V>T, ^^<^;55j^^-r -5 w i: ^ - ^ ^'^n* iJ' K i » - v « 
1 0 0 3 1 ] 

m±ti. (Oit^mii.. ^Jf!^^^{Eii*fc{iRa»i-5J;5l-.l,x.5lo(^^>^r-fc575> 20 
t>Ltt/j:v^o 3gS^$nfc^6t)^^=-(4. ^J^Ji. mm<r>m^. \zm ^"T ^ ifk(o ii^ ^ <D m 
^ fc « 6<3 ^ -g- -r 5 . 4 ii <^ Stt 4r S3» i" 5 f&iS w Is) foSV-'tt^l^ 

[ 0 0 3 2 ] 

■rs, ^ro;^feH, H.C,-*t^(0/jN:9-^i:lotl±<Da6?)5^^#Mi:<iO^^#:*s?^fig;-e#^> 

fifaO#lfig;ife«;4-?>ffiSS$iX'ii'^/4=', SB 5)- 65 S ^ *t 5 A- , * (4 ^ ^ ft ^ ^ » 

oroHJgfisyr-. S65:»^^^M7-f>^7y^^to/J^5^^F■t60^^^ir5t^i*,, ^f^t-r^-erw 
/h5>^='i4. ^iKi^&?)T -y-fe-f- ^;l^5^t5'mffl!-S':5v^r/J^:^•?■7'1'y7 y t^hM^^ ix^ ^ 

. ia.L»>Et^<D/h^5-^l4, rSyg^ei^rogB^^Srj^oA^, 4 fc. {4 5000. 4000, 3000. 2000, 
1000, 750, 500, * J4250y h 05 ^5-^ S Srl^o. 
[ 0 0 3 3 ] 

ii#ti-5o rw:&*f4, iafl&«Hrt-e, mm >- y< 1? w iz ^ m ^ ^ f^m&b ^ >■ y< ^ « ^ 

ro/h^>^{4, T5/g?W^1-<OgB5>?:JtoXI>, ^fc 14 5000, 4000, 3000, 2000, 1000, 750 
, 500, * fc W:2505!ciSOT^^=■ fi S: l^o, 
[ 0 0 3 4 ] 

aiJ<D^ffi{;i jo^^r . 4=^l«»4, ^ 'L- *f * <0 /J^ ^- i: ^ -g- i- -5 ^ &?) ^' ^' « S -r 5 S'J 50 
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^ ^ /\^7.\-im^nik<r>>h^=i- . ^ L X m 'b-M ^ <D ^ ^ t ^ ^ •p -< ^ t)- m 

T, ^ /I- :^ li ^< ]) :^ y T — ^ tL n T y ^ ^ X' h i a ^"^(dMMMX' ^ S-O 
*|- ft CO /h ^ II . T 5 / gffcl^1-<DgB^> iSri^oA^. ^fcJiSOOO, 4000. 3000. 2000. 1000. 
750. 500. ^ fc «: 250515 ffiro^J^ 4 Srl^o, $ ^ ^ <0 *1S flSJt? . H 'L'' *f ft W /h ^J- 14 

stftro/h^>^i4. mm.h ^\>'^\±^iKitmx h i> . $ b »csij/i^i60ijT-. ^t^>ffft<75 

/J^ 55- ^ 14 . ® :^ ^ J4 7t If — ;^ CO i 9 @ ^ ^ ffi iw @ ^ -ft $ -5 o S'J w H 03 T- . T x 
/ -f yi- 14 293JNB flS * J4 percBSl fla«riSSS$-fr5fc*Jcffi^$ix. %tL\±-^^7->(:i-y 

[ 0 0 3 5 ] 

S'JcoSffiT-. *«WI4. H-t^fftco/h^^^ir^-^i-^aie?);? :^>'<i5'ff SrSS^-f-S:^jfeiSr4t 
Ki-5«g?{^**M-^L-Cv^.5, *Bfla*fcl±-fvtr hn^:^f4M.ij>*tftcD/jN:9-^i:^«4U 

f4. ntz.mi^ ^ :y ^ v.<om'&h^t^o m^<omMmx'^ ^'i>*fft<o/h^^(4. r 

5 / ^ il- CO giS ^> & It O , *fcl45000, 4000. 3000. 2000. 1000. 750. 500. *fcf425 
0*}S(05^^fi^itOo 
[ 0 0 3 6 ] 

i^6<]55■^*fci4ig.iL^>ftft<7)/J^^T■^rig-^i-•5Se^J5^^F■^^^■f-5±5Bcov^•ri^<D:^!S(rgi 
■r 'Sli^l-fcV^-C. -^i^ ''i < i: t* 2. 5. 10. 20. 50. 100, 1000. 10000. * i4 ^: 

= — Ki- 5 >J 5t i?- u- K t ^-^ $ 4XT -5 „ $ b Iw gij ^ JS 0!1 "C . -e co /Jn ^J- ^ (4 . ;t» 30 
7A. fcf-X. ^fcJ4«^fcr-^<7? J: 9 *@^«c5J::@^'(t:^?ti.5o fl&©llffi«sit?. 
^l4^7t^=Sr^A/-t?t^?.*^. 4fcl4/h^^(4FBlttfc?iVM4ii:®«)tc:«7fe^i: y bT*3 
0 (0iJxl4. 1t%mm^W t <Dm^ h ) . ^ e> i:««^>^^<0«-#-<^l4FA 

cs§K«iJfetw J;o-c#gS$ti-5. -te<o*JfeM-C. li *r ft <75 /h ^ f4 . 5c ^ I: #^ U * 
^F. *ySiJ45ei^J::#ft-r.5^^^-ej»B»£i^co^4*co*5g-C'feS ( fiRI x « . 5c^<o fc b * 5lfc 

[ 0 0 3 7 ] 

, ;in bco^^-f 7" y h r y -fe-f ic i 0 . W i" 5 ^ 6?) 3> ^ <o » *s :;*c ♦§ {c H Jto -T 5 . 

[ 0 0 3 8 ] 

^5-^ i: ^-g-i- -5 *>. * fc»4-e<OSttS:^ffi-r'5«M^k-§-i^S:il«-r S:^3S«rli#t-r5, C 
<o:^&J4. loEi±(Oi^M-fk-^#)XiS#6t)55-^^i:^-&T'^-5;4^. ^fct4a6<)^^coffitt5r^ 



I 
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i^mMmx'. ^ ff^fmmt. tzit-^ :^ o nnn . 'pfj:<t-h2. 5. 10. 20, 30. so, 100 

[ 0 0 3 9 ] 

ir^-^^-iirsA^. ^ ti i n ^ ^ mm ^ i> ^ T X' ^ mmit^ ^ (r> y ^ V ^ n-o 

<i:t 5. 10. 20, 30, 50. lOOiB, ^ tc i± ^ ix U ± (D m ^ 'A "T- i ^ . ^M^^^lzMl. 
[ 0 0 4 0 ] 

[ 0 0 4 1 ] 

^ !) :ff :^ h'n xxfi (o V :ff > h'mti<o^m\z^^-r i>m^^A'T-(r>^s.m7ii. <!^^< ttio, 
10^, io\ io\ io\ io\ io\ io\ ^ titiio^ i^^ts'M^y' — ^ -<~ ^ ^mm t -r h o 
mm^ ^ mm t \^x . ^mmi-±. ±<^^mmmr^m^X'm!^mmi6 xxf/^tznm^^^ 

-^■r ^ :^ :^ Y t ^ (om.tnzr>\,^x (D^m.\zmm:-r ^ . mt^^i- v ^ (oumty^ . 'p^fa 

<i:t>10, 10^, 10\ 10\ 10*. 10*. 10'. 10\ 4fcl4l0'##tf fl;^?'— i5"<— ;^ 

t'i^-^-r i>i-ou.±<D-i' >■ ^<i^ m.'^\zn.hixh V ^ >■ . r^oK^-Yvtt. dna 

^■^--ifKy-Y>- (-r^i^^t,. loJ^jlJi(7>dr-f---ifi:^^-t-5Hg;^) *fci4*;^7 
r^--ifK>'fi^ (-r/iJ^*,. loiit±co:in>i;7rj5'--^t^-&i--5Hg;tj) 

^i\L^mm^(r> ]> a :^ v<r>misL^%:»:i^-r^m\zmm^ix^ bhthii, 

[ 0 0 4 2 J 

0 f£ <r> ^ a 7- :i- ~ 2^ (D ^ -$> y< W h ^ ti ^ ^< W ^ '-^ <^ 'P ^ < i:t.0.5 
. K 5, 10. 20. 30. 40. 50. 60. 70. 80. 90. S fc (4 1 00%CQ IE ^ A/ T' V S , # ^ 7^ 

:^fiO'>* < 0. 5. 1. 5. 10. 20. 30. 40. 50. 60. 70. 80. 90. S 14 1 00%C3 fS Sr 

^A/T-V^5„ $ <b (z%nff>mmmX' . 7='— ^?-<— ^f4. loc^^^i^cO'/yAtfo^e^P^Sg^ 
(open reading frames : ORF) <0 'p fi < t t, 0. 5. 1. 5. 10. 20. 30. 40. 50. 60. 70. 50 
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[0 0 4 3 1 

CO y V K^^^T-# ^ . ^fc{±. (ii) ^ (DSd.m^^ =^ ^ - ^ ^^"^^ ^ rcx ^ ]) M 

7^-^-<— £ilS9lr5£^$HTlr^*l^#6«3^^. fc 5 VMJ: it ig? ¥ 6«? «S tg ^ *q ^ 6«} 

^>^oJ:5n^^«?^;^ol,^T'>Jfe<^t>lo#ooi^g^s^-&^-ev^5o lo 

1 0 0 4 4] 

T . loO^^^cOiES^tC BliS UT . < <J: 10^. 10\ 5 x \o\ 10\ 10\ 10\ lo' 
[ 0 0 4 5 1 

m^m%:m:7jkx-t *fcti. (ii) ^^t^ibs^^s v - {^«# ^ 5 20 

[0 0 4 6 1 

i3 xzj^/^tcnmi^^^ t vx sxm\zmm^nx\^^fj:\r^m6^^i-(Dm:kti:^d^ m 

. 10. 20. 30. 40. 50. 60. 70. 80. 9 0 ^ fc 1 00%CO ^ ^ >^ a ^ :^ — A O ^ >- ^'^ K ^O IS 

^. ^ fcfi. ^>/^ < ^ t 10'. 10\ 5 X 10'. 10\ 10\ 10\ 10\ \0\ ^ fc\t.lO^ W<0 30 

h ^ n 7" — A ) ^(D{}^i3:<th0.5^ 1 . 5. 10. 20. 30. 40. 50. 60. 70. 80. 90. ^ 

O y A 4^ COe^»S!# (open reading frames : ORF) O ^ ?i < t> 0. 5 . 1. 5. 10. 20 
. 30. 40. 50. 60. 70. 80. 90. ^ fzL \^ 100%\Z V X . ORFtd J: o T ^ ^ $ fc ^ < ^ 

[ 0 0 4 7 1 

^ h\z%\\(om^X. *^MO'r'-i5'-<->^Sr^^. $bl;i(i) ^Ofa®;^^^^- 

#5;^)^. ^fcJi:. (ii) ^«Diafi^;i>5nvt:'z^ — >?^{C{S:#$ixTV^5^^:7^oy^^— /u^fc 40 
-5 . lo £JL ± <d ^ 6«j ^> ^ Sr ^ ^ T- 5 , ^ _ - ^ ^ ^ ^ — ^ =1 v 
=^-^ ^mmt^^. 7i^360iJ^rib-v^T. x-^-<-^fi. £Jiiiric|giK?^&5 ^ LT 

[ 0 0 4 8 1 

^^^^^^^^^ji::^:/^''^ — UT (O -r ^ i)^ (D ^ ^ X ^ m X ^ ^ ^ ^fhh<D 
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[ 0 0 4 9 ] 

SfeSr^^fc:«^=^7='-^'<-^«■feffi(-§ii"■5o m 'L- M ^ <o m^m <r> mim^ ^ if ?^ h ri, . 
^ tz ti V :ff h' X mn ^ ix ^ fs \^ ^ ^ i- ^ m 6^ ^ ^ (o t^m \:i mm -r ^ . m^f-i d a 

[ 0 0 5 0 ] 

:>ff K ± y ;</■>' Ktg;^ro ta^id raai- S . ::>c « &«3 ^ <75 lE^ ^ ^ . ^ b IS 'O 

M#i-2> loe(.±<0«aSSr^;c-t-5o loco^lSfiRJT', C co :^ j£ «: = V If * - $ 
I 0 0 5 1 1 

f±'E:OSttSrPfi5-r'5 y ;<f>- K*3J:t/y KBe>3<^IB^{-H5S-t"-5. ^ t> 10# (D 

Srti#ti--5r. tt'H-rSo ^S<)5)-^Jc:?S-g--r?)*^^-£Oe'f4SrPtfi-r5loEA±<7>y;«f^ K 

(r>it^m^^ it^L . t<omM. y;Sf>'K<75iIX*'f'l-lo}il.±(^-&tg*4fc:(4#tS«^S 
offg* Sr o -c .5 , i-off^mmmx' ^ ^ oj^^SJi = >- f^. — -e^^f $ tvri,^ 5, 

[ 0 0 5 2 ] 

^tiii^<7)])^:yh'icx^xmm^iv=bism&m-t^m&3^^<omm\:immi-i>. ^p^j: < 

-^'< — >^^S#t-r5.ri:lc:§g-r.5, g-g-i-?)*^. tc iiM -0 M Mi (O V :lf :^ h' K X o x m 
[ 0 0 5 3 ] 
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Ba'L-^*<z> y ;«f KW51*^tt5r5t^i-5, « /i H It fiSiJ is V ^ "C, y > K li . ^ 

0 y V K . ig o ^ m ^ 14 §1 % . y - K -fk -g- « * S . ^ « « ^ m s 

Wii^m. * fc SttiC H-^ L r ■£) :^S«)55-^^ W ^SjSiJ $ -tt ^5 . ^ 5 o fc y ;«f > K 10 

»4. mi^<r>^ M.-^fzf±mm . V - h'^t^<^(ommit. ti i-± mm m tz ttmm m <d m w <n 

{ 0 0 5 4 1 

^ <b SiJ * ^ ffi T- . « 14 . S # ^ il^ t> b < 14 P» # ffe Sle . ^ ^ -fk , ^ fc J4 ^ 55 
ofc*<of&iK&S:^Si-t-^.:*^ft^!i«-r 5o r(0:^iSl4. f&iS«*J J: t/S6<3 5^ ^ lw^'&i- 
«^x-t5"<->^ -irS^t $ P>»r^J^*3tl4|SS*t;iM-^-t-55!S^lSSSrWi-5«^SI#tw 
i3V>T^«J:5>^Sr««S:;ei-SSPf^^tf„ «e^3:J>^iM'g--r5.*-*fc(4^oe+4=£rP«Si-5 

cw:Sr&(4 = >'tr3. — ^T-lltf$nTv^^.o 

[ 0 0 5 5 ] 

fci6(^)?&-sj£Sr5®«^-r ssijffisr#m t -rso rro:fr»i4. f& IS ig *3 i Tjt s 6tj ^ ^ -g- -r 

#lc^J^^T««)^5•^^^^i-5SPgSr^tr<. « 6*) 5> 13 -g- L ^^jr v ^ A- . * fcl4 -e S 14 ^ 

^scr)fc5S^#T-{4. i£ M<o^i (-^ffiii^tr It-*. mmm<Dmmi±A'^n'p-r ^ ::. t ii 

*>5. ^^HlfefiaHc: J; . « 6<) £i ^ o i: ^ i" ^ f&JS ^ -JJ $ H 5 , ftfeco^lfe 

^il<^#*-y-7'ir/u-r t UT^^^^nSo ^ Sfe fisj T- . ^^S^MSr*-t-.5ffi^#Sfc 

f4-?-<D®S^#* fc^4«S^#»^4BI^1c|*Sfe^0^^^1^:/^^/^-7'i: UT^^S$H-5o 
liS«S|T-. S6<)^5-^<4. ^^^iJ' «^ (4:K®ST-*> 6, 1 o ^ 0ij T* , r W S f4 = V f 
^ — ^J'T-l^tr^FttTV^-So 40 
[ 0 0 5 6 ] 

fife A:^SSrit*® t i-S, r t, Srftffi LT, ^^3t/j:«e«)^^^=^^c:*fi-S y V KSrPI 

^ L# -So 

1 0 0 5 7 1 

±iE<o J; 9 /j;loOT^E{c^3^,^T, * ^ PJ 14 . ^ -il^ ^ ^ -ft *5 ^ f-f 'I' J- # L T v> -5 
*-S:^^-r ^ :^S«rg§t-t-5, -<o:^&l4. (i) -g- ^fe 7 ^ 7 y b # 2o Jii _h <d {t: 
-g-®><D#figMS^'<^' ^>'^. *5iO«(ii) ^07-^^7 yd>?>#fclo£i±<D'ft:-^!^4r^tf 
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0ij . # SS K S ^ ^ ^ V f'^(r> — ^ t^^^%^y^ ^ '!7 V j^Szi'^t.^X^^^ ^ f)^^ t^(0^'&\± 
[ 0 0 5 8 1 

$ b {r^ij/^^ffitc^oUNT . mL^n^<n\\:.%mi)-UPc^\^^^\.x\^^^ii^^^'^ 
-r^SiJi£S:Met-t--5o ri7:):^jfeii. (i) {Y.^m'? 4 ^ =7 d t^h\%f:L2->^j.±.(n>\\L'^m<r>^ 

i) #52^*:^^::!^ h/u<Dlo(7^b:''— h/U'^'icffqtUTiv^^^^L. ^ 
[ 0 0 5 9 ] . 30 

^ l¥ J: ^ 31^ ^ -5 10 J^Jl±^7:>#ttlwgii- -7^- ^5? 5 o $ ^ CO H JE fi»J T- . lo 40 

(D^m^WM.:^^ ^ V /I- — ^ 0 mWS. 7. ^ h/U'*«r#«EbTV^5;&^S'«Si-^lojy 

[ 0 0 6 0 ] 

;*:^|q{::*5V^TIi*/c:. gi.C^>^^^<?)>^l:'g^^;!^5^5p^^w#^Ebrv^5?5^S^^^i-5^^>^^^ 
. S^Sft;^-<i5^h/i- 7 y 7 ]) f)^h^^tLi-DU±(7^it^^^^is^m<D« 
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h/u*^^i-5^t-g-ife;jSf*!|s|.4>tc:#:fei-5 75-t:St:fe-t-5. ^vf^ — :{'rI-K 
^ * i" 5 » 
[ 0 0 6 1 ] 

SB.WS;^-:^' ^>'^ (i-^iioh. it^<^7 ^ y 'J tt^^ntzB'^ <Djt-^<^<oWM^^i' h/u 

3. — *5J:t;5«i^®g;^'<i5' h/u (i-Jii^t). 7 ^ y y D <r> 1^ SJL ± (r> it ^ m %: 10 

is Xtl . 0mWM:^^ ^ h Ji^ (D 1^ if — M ^ ■i' S/i-'t'lcffftLTV^SA^^S^:^ 

[ 0 0 6 2 ] 

( 0 0 6 3 1 20 

-t CO J; 9 ?i lo (D ^ E *3 v^ T . s^^PJfi, 'ij*}-* ^ V ^< K <S: ^ — Ki- S 20 ± CO 

S-fr. ^-ixtri!?, ^ - ^' ^ fr S: n - K-r-S mH'^ ^' tJ' -Srf^fiE-r BS-^-r -5 

Sajdff AL^§-5*#TT-. ® -'<^ ^ — ^^-^Sajc n J)? y h S T* ffi ^ $ -ti: -5 g ^ ^ 30 
tP, « -s- * Jfe «»J -e , •'>J'i<t'b3. 4. 5, 8. 10, 15, 30, 60, 90® * »i W Ji «0 

^-i^siRi^icmi? ^ J^5, ffi CO n ss 0ij T' (i , ■w ^ m^ii^m.^ ^ ^ — i^mmit ^ . m 

'i>*f*cQ^:/^-<^'KSr3-Ki-5JfA>T-|i, ^fA>^-^^^fnJ^-<^^ — 

y h Slf^SBOTS'J^ CO 7 7 ^ 3 * «: ^ >'i'jr An P> -5 o mo?*2i£M-Ctt, tS — }mi& 

IS, * fell Cos, HEK293, ^ fc »i CHOW J; ^ ^ IS <7) IS T* -5 » M(^^:te{S|T-, ^ — 

h > :^ 7" . StiT^ ~y > :^ 7- . ^ r if 7 9 —^S^^^ ^ 7 M. . * fc «: ^< -Y ^ U r 

^ - ^ ^ o X mm 1% m ^ ix ^ . m-^^ ^ — is i:xj'/*tnim--<'^ ^-sr«oT, 

1 0 0 6 4 1 

*%?g<01-occi^V>'<i?g<0^A)c*Jj;0f/^7tl±»®J*i*tt, fe^i:LTnd?-> h^f^ilg 
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^>?i<<ht 3. 4. 5. 8. 10. 15. 30. 60. 90m ^ tz n ^ i% U ± (D ^ y< ^ m ft^ ^ 

. iy3'JB^y<zc,^^(OXz>^J:m,^mM. ;^/c{iCos. HEK293. * fc CHO<D J: 5 * ?L S 

ixfcCos. HEK293, >3 ^ a ^ y< ^ m ^ . SfcfiCHO ^ . ^ VMl S ^ L T ?g ® ^ A 

$ nfcCos. HEK293. CHO. ±mm. {-^ b ^ 'J b ^ y< :^ m X h ^ . ^ h \Z^(DmM 10 

mx^ m - ^ > ^< ^ «^ xrj/^ tinman ^< ^ m^^^m^ f:L\tmA<Dmm^=^ X ^ 

lc5>S£^'>^'t'yuS:#LTi^'5;0:^> fz \± 'j^ m ^ ± J^- -k ^ X b \^ ^ ^ ^ 

y V tC:|3V>T t><^^r-# 5o H 3fS fi?a . a h ^ ^ S Sr ffl b 

[ 0 0 6 5 ] 

H^^ijT-. ^) Y (D ^ ^ ^ 5000. 4000. 3000. 2000. 1000. 750. 500^fctt250 

j^h'^^mx^^. ^(om^mx. s. 4. 3. * fcj±2f@*^(7)7K^^^ 

-Sr. ^fcfilO. 8. 6. 4. * :fcJ±3^cD7K^^'& K-^- =Sr#-r >5o ^ b m co HJg 09 T- . 

y K<Dc logp ji4. is^i^iST-fc^o ^ e> tcflfecoiijs^y-e. y >- KfiFKsoe-eii:* v>o 30 

^(D-^mmx ^ iy^t^m^ :^ Y 1 fM*ffi . 1 fM i)^ h 1 nM«^ Fh^ . 1 nM 

a y ;^ V Kfi. IR. MS. NMR. UV. T ^ y IH ?iJ St ^ . ^Sffi^J^S. * fcfi^n b SrSf 
ffl b fcfif {J ^ o ffet^^iS^y m^^^fz.\±y =7 if :^ V ^ \^ . "7 -< -f 

[ 0 0 6 6 ] 

<f=7y^- (M^tf. i^-r xsf ^^Jtoi^ tg . -y--f x#^aj(D r ^ v^^. 

<7>;^7^;^->'^^/^^2oJl^Ji(D#mSr*'t-^^D-7h^^>^^-. SfcJlf^gB^SiSft (I 
SRP) . GFFfcSV^H GFFimflg) J: o T . * SI $ ^ o R M ff:) fs: m B It . — ± 

•7 r ^ - 7. ^ ;7;^u->>^^ :JoJ:t/3jfy;^^yuy^^yu — h^^tf, te60itf4L.VN^#f5§{± 
. 5. 50. 500. 500. 5000. 5 U> 7000 ps i ^ ® X. T t> ^ ^ 5 o ^^(OMMmX. 

i^tii^'Amm{±kW-ommk'^ts:^ "7 j^^'^m^\cm^^t> ;^ ti^ a «k(Dmmmxn. ^ ^ 

n -7 h >J^7 :7 ^ -;i?:g^(^<D*gf JC^ffl $ tb. S'&fffiBO. 30. 20. 15. 10. 5. 3. 

2. :^ I5>*f^ ^ A 75^ ^ ai b . ^i? KfiJ120. 15. 10. 5. 4. 3. 2. 4 fc 1 mL 

^^AiTgfg:, 5. 4. 3. 2. S fcl:i 1mm* ?^ T' fe >5 o ffi H IS fi?a 50 
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T- it . HPLC. M' :y :A 7 J* . ^•^f^J' — i5'D-=5'h^^77w— Sfclt^iSSrttfflUT. m 

«? , m-^ 'J ^ ym<Dm)}a) „ $ bJ^facoiiigM-eii. ^^5^^ i y k<ois 

v^mif^ii^hmm-t i>:hmx'^m^t\.ho ^ h\:^m<r>Mmmx-\i. m^tim^') h'\^ 

fcl±i-'<X <0»f^;45 n si? 5/ h ^ tf i lb -(b $ ix -5 . * fc J4 => > t° ^ — 

T'll^f $ -c S , 

[ 0 0 6 7 ] 

Ty-fe^r, m9£.Ty±4^ y± 4 ^ ifa. t T ir W . W:MTy-tr-^^ ^fzii^fl 

h^mmvx<t^m-^ifh)x^. i&<Dmmmx'. 'mmm^^^\t. ^it^^i^tai^ . ^m. 

tcmi^^^ti. NMR, IR, UV. MS MALDITOF, MALDK >' 4* S , h V /i- 4 20 

mm. * « ^ ^ r w -r . ms * i± ms-ms ) . T$y@siajij**i*. 

^^--^(oxo^i:m^i^i:x^^-^:f^-r-^±ir^o m^\'ii. mmm t V X ^ ^ ^£ ^ 

[ 0 0 6 8 ] 

t7!)imm^ixx\,^i,o 

[ 0 0 6 9 ] 30 

:l^x. {m>^mt/btLx&Lfsinzmm!^ixx\,^fj:\,^mt/bi^f-i tn. mm<r>Wi^'^f/\'X 
^mii^m^ i&m:-&tz\±mm-r ^ fz.if>(r>mwt*^ . \hWL-^tL\-i<i^mmu<D?^m t \^x . um\z 
nm^\zm^^ k\.x\.^t£\,^m.tfo'j^^^M.^-t^, m^n. *5t^<^«6*)5)^^tcfi. ^=f-<D 

-ri>A^Aim^6^izmm^tix\,^^^^^Ai-^^ix^o mmm^(Dm^mizi-i.. jy^r-^^ 

f:i i 5 fiJ^g. 5 tMi^ Stt-fk 755 . ib ^ /KD JS fli Sr {E it 4 PI. # i- S A» 
. ^ iil 6<) fd BJ $ 4x T 5 « Kl ^ S -5 , 40 

[ 0 0 7 0 ] 

. uwnzmm^\zmm ^ ixx\,^yj:\,^m^^^i:ie:^-r ^ . ^mm^ix . mm^^<^9 
t tt. m&7i^m^^iz-tx'\zM.m^i^'X^^i>mMkt.tni^>'y<i^m^(oMmm — ii. 

ASeO. 50. 40. 30. 20. 4 10%*SS X fe ^ i&ffi ^ 14 ^ i^'^ C t X 5 „ fife <0 

mmmxi-i. ttihcommt.tz{i^ >-y<i^m\-im^wtmr^simiz^:^hinx\^^^\^^, 
(Dm-mi-t. iiiittt. ^<D^x-m^^i^tiV]m^-^<r>y<7^-^X'mmmmy:7[.':/aLT 

t lH ^ $ ix S ( X. . Genetics Computer GroupCD Sequence Analysis Software Pa 
ckage. University of Wisconsin Biotechnology Center, 1710 University Avenue, Mad 
ison. ffl 53705) , r.Oyvh^'aiTy'n^^^Att. fe-*''ifi». gUKftSJ: Ui&<0 ^ IE I- 50 
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[ 0 0 7 1 ] 
[ 0 0 7 2 1 

Sr ,s * -r 5 „ ^ -* H 0iJ T- 14 . 7 '1' 7 i; w> ?i < i t 5 . 10. io\ io\ io\ io\ i lO 
O^O ^ -enU/l ±<7>^>^ ^ Ay T- -So < oA»(7?|IJ£0ijr-t±. 7 ^ v y fl . 

'P^J:<iih2. 2. 5, 10, 10^ 10\ 10\ 1 0* S 4 tt ^ *t &l ± «> S 5 -i" ?r ^ A. "C 

[ 0 0 7 3 ] 

fT-Y^^yj iti. *fcW:^H£iJ;0*/i5:&^fl9*4 9 4:,ftefe-t-5, 2. 5. 10. 10^ 
. 10\ 10\ 10*. 10*. 10'. 10*. 10^ m ^ tz \^ ^ iti U ± <0 tj: ^ j/^ ^ <D itSLm M '^-f- ^ 

(4. ^J'/i<i:t> 2. 5. 10, 15. 20. 30. 40. 50B ^ tc U ±. > ^< — ti^ . tk<D^^ 

y 7 y y t 1^ C 5 <^a*M. 0.5. 0.1. 0. 054 14 0. Ol^/U h :^ 

mm (ommi:m-ri>^ 20 

[ 0 0 7 4 ] 
[ 0 0 7 5 ] 

it-^mi-i. i: t Sa^O 5096(3 . <?'>'^<^'S, ei#:*Jj;t5^^tc^-g--r5^^W^55- 

T-^^AxT-v^/iV^e-g-. ^K6?);::M#T-*> o ^ ;K fiaj f4 . it^mM. '> < <!: t fi 

fiT-75%. 90X4 fc14 99%;4S^#-C-foSo 1^ M 65 1^ *5 * ^£ -fli (4 . -ft: * 6<J ^ . ^ ^ 

CJ-fb-^i^ro^jEigd i o T# e>i^^# So ^ ^< ^ Wis i:lf^mit^<^li. Ausubei h iz X o 

Xm^^HtzX O ^immmm^m^,^. mm^iZ X y) tl^^^ . (current Protocols i 

n Molecular Biology, John Wiley & Sons, New York, 2000), Ul ^ Sf I- tt '< *S SU ft 

14. ^ I) T D /l-T h' ^ jumm^m . ^yJ^^a-^h-^^y-i—. HPLC55-|»f 
. tz \i ^ zr. ^ ■'^ m (Ausubel^) <^ i 7 'SrS^:^ j*J3 J: o r iS^T- 1 , R^^fi 

[ 0 0 7 6 ] 

*MI^<^?*j£f4^f^<D^iJ;SS:* fi^J x 14 . *;^)S(;J:or. * ife ^ 7° o 7^ - 

A (ei|;tt4. t hT'aT":^-— A) « i" '< T <D ^ >- >'< ^ M W M ^ <t IS K . «- ^J' ^< K 40 

feKTj^e^j^^^Srry-fe-r u. sef)^^^t3 3fe-g-*j*T//*fci4^roe{4Sr^fflii-5 y K 

m.n^m\±. m^m^ t \.xmm^ixx\^hmtfi'j^=i-tz.\i\zw^-&^khx\>^^, ^(otztt. 

[ 0 0 7 7 ] 

$^1:i. :*:M?^<73^r&lcJ;or. f^CS»^lto^«y;tf>KSrES'Ji-Sri:/i5r-#5. 50 
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>'K-e*)oTtS/i5, ^(Ditib^ D iff :y A^it-^m 7 ^ y 9 V <0%H(Dm^ 'J :if > y 

•5 C i: AS T- # -5 o 
[ 0 0 7 8 ] 

m\:iit^^ *MKw*^ffifi. * ;^ 1? -7 >f X-er-f {3 a 7" 3}-— A K> if t, -r C f-it 

ffl$ix#2>o **feJi*fc. $^^\''PA(OnmL/)^m^ i^^i^i^ (200,000 it-^mi'^-T^ 
#® a(± < 300 ug T- , ^« 6<J ^, (4 < 35 ng T* 5 ) , J^: :^ Id 

-g-4S» <o 7 y 7 »J Sr >^ y — = V ^'-C t . ^ixtcit), 7-<y7y<o;^:i>^y— = >'^/^r^i- 
Mss "C # -So 

[ 0 0 7 9 1 

[ 0 0 8 0 ] 

5. 1. it'E^MA^b^^M^ 

S^My;!/>'K«:jl*?-r5<t&«0#^(D:fr&;65*«JC|2ft$ixTI/^So -fei?->3 :/5.1.1~5 

( O O 8 1 J 

5. 1. 1. 

l;: iJxtf . ^ ir {± . ^ixJc^-&Sfcl4Sfc:-r5^^=-;4S;K^$it-CV^S-ft.-g-i^ 

«^ ^S^f 4 LV^^l^MT-i4. Hlt^SSW y ;Cf >• K i 1^ DSaT'#:S L -C 5 o $ 

e> iwtewif i Ui/^SIteM-e. ^rcoWWli. =§• y > 14 , ■KM y ;^ ^ K ± ^S-g• 

^^ » i t» t> i« * fc I4te . te(^if * bv^iim0iJT-. ^fiDtt. SfSS^'t' <^*/hT§S 

T- t J; instant^ ?g .Z5?IJ^ , :S 6*) #1 K W IE flc ^ fc {4 «ltg W ^ « ^ S «r ^ i: L 

■ft\^Z t T- fo -5 , 
[ 0 0 8 2] 

;*:%?gco»SbV^ffiaT-<4. ^6«Ji:J4. r%jm. ^-zT Y . mm. ^'^y<-^m. feifls, 
^tHi^ixh(r>m^'^t>-^A^hmm^i%i>o fS-^VSit.. *t*i? ^-^^ ^' ItSr => - Ki- 5 1^ 
y5?^U:^^KSrStl^b, ^^^{r^A-rSrir-efeS, y)^ % v :i- ^ y \i ^ S^M^^' 
y— ML§l#x>^7'y^^-fe' — -^gv, ^ ^ T ^ ^ (* 
M^*) , ■'^-f D r u>f^^^«f , «^^^«f (RDA) . ^ 3t 14 u-if-M^iS^^Sij 

, *fc{4^>>i'yi-^^m^i:UT'<>-t'*'T--^f£$2X-5, Sfc. ilJ^$nfc^i^^<i5'K(l^ 
:^tfhn(0|K^ioJ:0fai6R imvL^i. Promega^> ^:/i^-r h) . it> ^ 14 — IS&f) /iFMOC:d- 
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[ 0 0 8 3 1 

:^^m J: ^ . it e . t h ^ '^^\±^n<D%±ts: cDNAi ti \-l "f- 9 ^ ^ V . ^ 

. SL§it>^N><:/y>5^-rif-'>3v. mn^. >< ^ ^ r u>{ ^ sage. 

$1 m ^^J o J: 9 S ffi . ^ ^ it {w PS ^ ^ n ?i u> 7)5 . r <^ ;^ S J: o r il 5^ $ 

;h.f#5 o EST(o J: 0 fj:n^&^^9^\^^-mu^ri^ t . ^Mm^^ m^cmksr^ ±^ t h cdna^ 
^y'7})t^^h^^ — :^it^i%^:iti>^r). ^ttb<?:)t^<o7&Hi. clontech. stratagene 

. Life Techno logiestt. j3 J: t/ NCBI<? ^'75^?>A^'SJtgT'fc'5o Z (D :^ ^ X- ^ }) — 2^ it ^ 

tb <?>Se^ / ^ ;^ l;: J: o r « a $ nfco ^ ^^^-^^ ^ S Sr^fiKi" S is?) 5c . cDNAO^ 
afe^ (7) 7^; /}^^ :3e if A ^ iX it b ^ v;^ (6his) . J: t/ T ^ y * 

S5CO^/u^^:^>-v^>^'1r^— -tf (GST) JwJ:or^^;65#i1-bn5 (#><rlw:7^n7"T — 
i^-f h;i^#«E) o ^ :t . >^ n 7" r — -^^ M 3g ^ ^ . New England Biolabs ib\C X 

n r> ^ ;^yK;o_tg^;t^l^j:i>9^^.^ tbS . Mxif. His^ ^ ^ BIP^ ^ K y — 9 In 

vitrogentt v- 3 »J7 3 Schneider 2 jffl ^ ^ . CaHP04 tdJl^J^K^A. *5j:t/e£g&^ 

^ A-eftK^ix5i:a^4=Jwf:i. 5-10 mg/L ^ ^ K 4 ^ ^ # S o iXm^^m. 

(O m ^ ^ th m \Z ^ Fast Bac4 fc <7) ^ ^ a r> ^ ^ ^ , § V > ?L IS ^ ^ 

^ (CHO, COS. 293/^^) ;55^^iX-5o Si ® ^ ^ « * ^ ^ ^ ^ S ^ ^ > -'^J 

y =1 v-yb-fb-r 5 o ^t ?3 ix/c ^ Kfl^V^ r . ft ^ct:)^ — SPg t UTNi(2 + )-NTA 

[ 0 0 8 4 ] 

RNA^ fc f±DNA;0^ b *f ^ ^ tb a o * ^ O PS ^ $ tb V^ 1 o cD ^ ^ 0ij tw :Jo V^ T . ^ ^ ^ 
^A^nS^g^Ji. EST<D:^^mifi^UiS:^(w J: o T 1^^ ^ tbSo ^ ^ ^ :^ 5" K S 6^ 

'jy^^uyt^ycDmm. M ^ pcRjw J: . f^^$n#^o ^t-y^^p^^i^^t'^Kfosv^fi 

1 0 0 8 5 ] 

TMi. :^6?J^iJ3i®7&-b«^^n5o *«P>e<7?SUco^JSM-ei±. m^i-t^m^^^hm^^ 
[ 0 0 8 6 ] 

*^0J(75EU<7:>fiS^TM±. ^&5}>ft:^^fl^^^>ft: ^ n 5 r <b t 5 o K ^ ^ n ?i v^ ^ L r 

^i^vt^>^. «^ir-X. ^ji-^^zi-z^s V y :y ^-7 ^y ^ %m^\\L%m$fi^ 

[ 0 0 8 7 ] 

«6^)^K<^PSi(^:^Bl^T . ii> ^ =1 ^ - > h SB 5> W ^ fi ^ ^ ^ <^ ^ m > 

[ 0 0 8 8 ] 
5. 1. 2. y :^ K 
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mm. »«. mw. ^m^w. ^m^mmit^^^tci^^ivh (om^^t>^x i> ^\,^ 

>-Kf^. SU(D{t:'g^fe;5-^KIEJ^MW<*:^b^nt#^o r <D IE <D l o o . mmi^iti- 

^tf. y :«f KirSKi^^^it Ufc^Jc. ^ ffi ^ S C <!: T- fc 5 o ^ W<*:<fc: /i- - ^ <^ PS ^ 

[ 0 0 8 9 ] 

VJfi^Yi^. V :^ > Y "7 yy D \cmm ^ h^^WT X . S co ^ fp {i<g; < 

(tixfi * b v^o 

[ 0 0 9 0 1 20 

]) :^ > Y ^ 4 yy V Km. m fz. n ^ (D m ^ m tl: ^ ]) :^ Y ^ 

^ o ^mmxn. ^ < ^ t> 1 ote CO m * ^ y ;^ V K . ^ vm^ ^> < ^ i oo<@ (d m 

'J Y . ^tL'pfJ:<th lOOOiS 0S>:^^y^vK^^t?^-r:/^yS:SElbTV^S 

o 

[ 0 0 9 1 1 

M-e«:. -fb^ifeir. i^vx-!^'®. -<^^v. ^w-. mw. mw. j^m^mn. ^m<mmmit 

it^. M^mxDNA, ^^•(k^tttil, *tM^i tMr i o T . ^S^ixS, * ^ 0J <75 iff ^ b H 
i&C»JT'fi, j^^^KiW^-^fifev-r >^ V y li, # ^ j'i -ft: * W :^ (^J^tf. f-xjimfcfi^ so 
t0!l;:*5 It 5 #^^»^5-iiJ T'-zi'-g-^S , 1^ ^ 5 JSl^-g-life /j: if ) , * fcffi*^ iir-fk ^ #> 
-5 VM4E*o°p ^ i: ilrSefe L T ^^i!c ^ 4x 5 „ ^ T* ffi ffl $ 5 ^^ 7' 5, h li , T- ti, li 

V^T *^14dS $) o r 1, i ^ = h ii-gr (75«3t ^^lEi- 5 -ft:^61)SJC& Srg It -5 ( 0ij x 
[ O O 9 2 J 

xLii, #te. 'Sr/^K. ^ T^v*n^ K, ^^mmit^^m 

if?>Hs cK Br. N, H) , mmmit'^^\i . mm^^x'^mti^ti:^my< ^ — 

(Mxtf, IR FTIR) xmBi^mmX'^ i> ^ plC7'if-f>'i-5ri:*s-e#2)o 
[ 0 0 9 3 1 

yi^^m (O^ii (r>mmx . 'ttffl$ix5^BH4<^fc'5fifi,o9>f:/7y«0K^$n=&v^«ajtc:{i, ffi 

S5<0 7 7' ^ y ^ S n ({fi|x.li. Pharmacopeia, ArQule, ±J i tK Chembr i dge) , !\^SI^tt 
it^^^y^l). ^y=f-V. TAT, VP22^ f4 ANTENNAPEDIA^f^W^ A ^ ^ /i"'^ t* 03 7" 

, T' # 5 e It S < # « ■fk b -C 5 „ 50 
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[ 0 0 9 4 1 

SI;i-t-5/ci6^ ^7!)M4^t 5>i^^#^o ^ 7t . V M :^ V ^ >^ ^ fj: \. X- ^^m&mi^ X- ^ ^ o 

y :^ K tw ^ felt ^ i b X ^ # 5 o ^n^tinm^^i^^x<Dm^^t u 

f±TAT. VP22^ f3:ANTENNAPEDIA<^S^<^{i. /J- 3> ^ ^ §g L . ^ ^ K fo ^ V ^ |± ^< y T - 

[ 0 0 9 5 ] 

5. 1. 3. 

100 nM. S 100 pM. ^ 1 00 f M O U ;tf V K 6^ *g S ffl $r ^ » b T ^ o ^ tl. ?> 

[ 0 0 9 6 ] 

i: mi. Rit^m^t\^. < t h i-^ (o ]) :^ :y \z mm ^ ti ^ t & t> 

^mm^i^^\^^\^mm±<Dz txi>^o >^^m<o»^ v^^mmmxi^. sis^Sit. ^^>f 

"siHgttil. MacBeath b :^ b . K-b-eS'J£^^6^^^'''^^KSriSS*t-ia 

g $ 5 jfe -e $> ^ (MacBeath et al.. 2000, Science 289:1760) o 
[ 0 0 9 7 ] 

^?^J5T:*^. *^5t:;^-^f^ 25t:. ^^25^:7^)^^^^^ 4ot:. fo ^ v> tt 4ox: ^ ^ :t 5 o 

[ 0 0 9 8 ] 

^ h\:i^^m^tfytj:mMmkz^\.^X . t 1.x . y Kit t^:d-^>. :7/u^ 

Uir^>'. v> >'>ir::^ ^ ^ ^fe ^ >^ ' ^ K . M 14 fi: fl^ , His ( t V ) 
[ 0 0 9 9 ] 

fc<t tcpg?>ix^ r <7)T 5. -fer-Y ft. y:^>^K. ^ y< i^ W . ^ felt m <^ Jt ^ i: >i 5 i> 

-rtt;!)^co^S ^ ^ ft?SffiT-^-&i- -5 > h Sr^tf o ^ «S tg ^ ^ fii « g $ 

'>':7 3i^--^. ^fe:S3fe ^ ^ Kfj^ b b :i ff ft fw fiS b n v^) fz:J:oT^ffiF^ 
fe K ^ A ^ n . S S 6^ f^ ft >^ — :/ :y h ^ — h ( 011 ^ li . ^ 

':f\y—v\^\z.H^\s^om(o^^/^^) >^^y- = vi5^ft. * fc ft ^ >r ^ 7 y ^T^^i <^ p« 

/<-fej:oT. ^^y^yfw*fbr;^^y— -vij^^ix^o :^^^^(D%\\(Dm's&mx\i. m 
(Dmw^m.\^^^ < y ^ t^^m ^ o :iixb<^rs/ir-rf-ft. nmstt-^o 
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tfcfe^»«f. •^^^^W, *> 5 VNJ4«® 7' 7 ;^ ^ v^R&ffil:: J; o -c il^^giaj $ n 5 o *7 
[ O 1 0 o 1 

M i- ^ it^^ m <o ^ lb t n mm ^ X. ^ :i t A'- X' ^ ^ . ?^ta*5x<7? 

J; 9 IE5t(::S«fc LTV^So $ b . SJC;i-*5t-T. ^J' V ^< « *S J; 1/ ^ K 

#ft-t- 5 T- ^ 5 1^ C fS+B-e?t^ $ tt'i ^: 5 i: 5 Pp^l@;4Si^ii^-r S o S^iLT. * 
Ml^COif S bV^^liSMT-li, (0.1 fiL~lOO ;i LOiff * fL~l mL) 

13 . 1~20, OOOIB <7J y :J!f K (1000 ~ lO. OOO AS Jif * AS 1 ng~ 1 ng <D ^ ^ :y y< ^ 

m (0.1 Mg~l60 Mg^S^f^LlO trjg-g-^tl. Jg^liO.l ,iM~100 ;xM t *) . ttf'-^ 

»C-^-f a^/UA:»t>Th / ^/i-^te(^MfD:'3-C^-&i-5 r t s i — soofioy^tf 20 

tizfj:^, -tiizx . U $f <r>wm.. m^i^ ^< ^ - t^\±^ m ^< 9 - >- U n m 
X- 7 ^ 9 D -ra^-m ^ < tt ^ . ^£-^f£ h . WM^^mx-a. (o ^ iz n 

^H)^h5m<r>^ Vit^fl^^^mV. l^3ei-5SPt2>s-C# 5 -ei) 5. ^fc. IRtFTIR 

So 

[ O 1 O 1 J 

5.1.4. y ;y>- K-^tf)MO:a^g|j: y KCOP)^ 

. ^S-&y;!/>-K*3j;u5#^^-g-:^e<);i-ej^5^«f$ix, »:v>T-. y;5f>'K-«W*fli2iSPta 30 

<o^^ft:i5'a-v'^^77-<-^rJ:or^*r^c^^g|$^^. tc^-g- l t 5 y 

^i-Wtc: i o T ISl ^ ^ „ *:%0J<^^'*r /ill^S0iJ^c*^^^r , ^ ?S -^J ^ -g- li . '^'a./u. 

* 7 A r-fi r 9 »-5„ + t° 7 y — «»^jci!). J; U?/^ JiteW:^ tb 

:fjmt^. y *^ e> y >' K€:jS!SS®i^-t-5 5t*lc:ffi« $n#S„ HPLC (;i5 

flSflE n ^ h 7 -) i |fS^>«f ^ fcH:=Sr Y f 7 y -«iR»tll i: If a:5>«f -C, # 

<O20. 000 jfejgeo y K fi . 96® (^■^ai/ur/'U— h«0#'J?a./H*gT-. iKllOO 'Cti'V 

^<^'®l ns'¥\0 uVi <r>m&.X' ^ WlfB-^-t^tc^iz^ > y< W t y — ^i- $ ixm ^ 

o »*Ll.^llJS0i|T-, =g->?ai>'KO*7i:*tLrf^tb-rSfc«){r. HPLC ri * — h y 2^ v= ft 40 

^96 (M) <> ^ y — h X' mn ^ n ^ o m^mmMx . ^^i^. ^ =7 . i^^yi'. * — 

hyy-:^, "^yy. * fctt7 >f yu^f Srffl W 384®, 1536®. *> 5 f tt 1 0, 000® gAJb <?5 0 
^yi^MT-l^l^lwim^nS. r<05>8t(i. «Jg<^ HPLC* 7^, ^f^-^&^A, ^fc 

n-ri>ti. ^-g- y K i: ^J' v/-? ® Sr iiili 5 fc*t> , $> 5 v^ li -y- Ks 

. S II y >'U}S® M (0i|;tJi. G25^M^g. Pharmacia) T* (? ^§ S , -^J^ S W §4 ^4 ft M * 
n (ilF * b < 1~ 100 /i L UiT) -5 ^ $ ^ Id - (D ^Kl X-K^ (i l^ff W $ -5 o 

-e<OS5:, i«^ro#rfiSr*/h(C-r-5fc«?), iffxU<f4. ii:^l~2 mmW T . « $ 5~200 mm ( 
Rocket Column, Biorad^ fc Jl Pharmacia tfcS? * 7 A ) 05, /h $ < T S ^ V"> * 7 A S: ^ 

ffi-rsrtds^ffl-cfes, ^•Y7'7y-^s^^^c;>'a^^^^77-f-t>«ffl-c-%5. so 
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f)'-^m$m>o ^(O t> - V y i> / 13 7 J^^X'M. i»7K<4*/t (± M * if +S HPLCftf flg $r ft ffl 

5, -r 'ifc *> . C18 ( -> y ;& ^7Ki4-a?zK^4/iSii:V^ •; :!5f Kffl) , C8* (J:»)M7Ktt-e 

, J: D SS7Kt4<c y ;<f V Kffi) . v- r / * 7 A ( i 0 »7K <C y ^' K ffl ) * . M^Kti 

fo5VMij^7K+ty;«f^' Kif^bl3t>ftfflT-#5 Agilent|tSB8U-e S „ :i e> O igfSHPLC 

-e . ^ V /< iS' K -g- L T 1/ ^ S /h 5)^ ^ y ^ > K S: ^ V ^< K b 5> gt b , ^h^^ t ^ l^''< 

# S = 

[0102] 

^:^^^(7?Sali^^l, «S5}-tfS!l^ir(5isn> #tt;5^^«:$n#-5„ r<75SI*li. 96 

fo 9 ^§ -5 o ^ y ic: S <5 < MALDI (Matrix Assisted Laser Desorption Ionization 

) TOF (time of flight) « » ^ ^ff t> tt ffl $ ^# 2) » r O ^ . ( ;^ f V , HPLC. 

=3s^-t'7'^y— . A^b^jj^gi^nfc^^'^-'^Kiii^j^tt. 96<@ i>'ny.±(o r u-^ 

^ y r?' * )t ii 7 W ^ ® lO IC ;^ y hBrBg"Cfo-5o Bruker Daltonics tt «D Omnif lex * 
{±Autoflex MALDI Id J; o ^ ^S|- 1 00® i 1 536-(@ (75 1* ^ ^ b . * !^ ;i5 g Sd gfj (- JK. ^ 20 

7 7— y^i^^M, MALDI^. v'ViJ^/UMS (Mass Spectroscopy) . MS-MS ( ^ 

T'A-r::^) . 5 VMIMS-MS-MS ( h y 7" "=!' ;^ ) M ti It 5 -> V> li h y 7'/l'4 

[0103] 

. m'^mtin^w-y<9 - > {mx.\i. ''ci. "n, ^h) STc^sr^tr-i-^* fci* 

y^;!;-. *fc«:#W*^^^^>'^5' — >'€rW-rs<k'&!^ ( M ^ - > y >-) Sr^aj-T^fc 30 
*{'ftffl^n#5o Mx.lf. ig*^*ik-&#J«:. 3:1 c73^AJtSr*b2 AMU ^^^TV^52 
owK* t°- Sri^fe b -5 . **C1 t ^'Cl ;4^^«^$ixS, . * SI ^ * -ft 4SJ J± , 

1:1 03i«tt;«r*b2 AMU » T 5 2o <0 ff g f - tS' «: ^ b 5 , "Br t "Br ;5»?>«fiE; 

©fffl brttffl $ ix^So 

[0104] 

mm-r^t. ^tt{$:$r^<7'f^7y<75iE5i^ep<>'^-< — x»5iw)^$n#s„ rco^f^w^. 

5eW 7 7' 7 y *^ b §1 # ai b . — /I'-e-g-^i-S r t *ST-# 5o ^ <^ 5^ ^ *s 40 

w i r- # •§ , 
[0105] 

ytliFTIRlc ± o r $ Jx5 „ m ^ coftj^l- ± !? , y ;«/ ^ KcOflgS^ fclifi^S ( 

y ;<f V K Pb1(0 *B S ^ § ^ $ -fr # 5 „ 
[0106] 

eg {- J; tuff . y ;ff > ^ K-:ge<)M<^S?«t^^ ( K J (4. ^100 juM^ffi. » * b < (4 . 

*^io M M^ssT-fc-s-^^ T-ip 5o iJ ^.y V -mmn<r>mm-&Wi (k^) sw^^^^tso so 
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m 1 nM^ii . ^ 100 pM ^m. ft^io pMTfe?^ oi^-r ix;&^T' 5> ^ Y - 1^ ^ ^ 

[0107] 

^ LT-rTMw{£ffl^nTio«9 . {g:VNMfntt'e^'&bTV^5 2oco55'^(cy U 

fDl4fi2 fg- 100 f§iS:^i-5o 
[0108] 

5.1.4.1. ^^^f^\\:.^^T \^ ^ T (r>n'm,:>5^k^^^ 
HPLCic S-^ < r -fe: 

m^mit^6^'W^<OitS.M^^ m-tm^mit^i^it^^ (Sigma-Aldrich, ICN, Calbiochem 20 
) Oa$^i»3. #^^^*7&5 20 uM ^/^5J:9f::50 mM g^g^r^^^r^r^ApH 7<D10%^ 
^ y — ^i^mm^ l^fCo l uM~20 uM 5^ ^ — y y >^ yctlPSS map ^^^--if (Slgma 

) ^HPLCffi ^ ^ h i:: An . 0. 5 uM— 20 uM ^ ^ <e U fc « 3^-^ b 37 

•C-ei5 ^J-K-r ^-^^-^^ 3 ^-m. :¥^-<^y h Sr7lc±twB# . Sl&aA^S (Waters) 
T-HPLC (Waters 2690) ^ A L fc. H?LC(D^W\±. ^ T /I- 1^ ^ X ^ ^ i t5 1=9 g| ^ 1 
50 mm X 2. Imm ID Pinkerton GFF 1 1 ^ A (Regis Technologies) ^tt^b. ffi ffi >'< 

7r-H50 mM mmr =^ ^ J>.io%^ ^ y —Ji^xiy otzo mi^^ ^^^^ ^ W t ^^it^^ 
fiDioder u>r ^^mSJw J; o T^ttS $ K (^m) ^m^xmih^ti. 

t Ay (Dit^^\±i&M243 nm J: < ® $ H « ^ i^l . 2g « # ^ (0.5 

-5 mM) is xuim-^^ <D^m^*^m^ t ^ iom^m<oit^^ ^^m&x^m-r ^ t so 
« ti ^ ^ L * c ^ gE ^ K {t; ^ ^ uvK i^&M\cis}.^x ^ (om-^irm^-r ^ 

[01091 

mx^^-t ^ X '?^J:i3'7J>^<D^i^^^m\^tLo Regis 1 50 mm x 2, 1 mm GFF II ^ J>^ ^ 1 
. 0 mm X 100 mm YMC Diol ti y J:^ ^ 2. 1 mm x 150 mm Phenomonex ^Ky I: Kn^e>/7«^T 
y — h ( Polys ep) iJ "7 ^ *5 J: Jordi 2.1 x 150 \f =^ /l^ ^ :^ ^ J>> ^ 

tf # < HPLC ;&^AS:^ilbfCo mm\^. ^ t y ^ y — m ^ ^ ^ i& (O y< Z7 r 

— hum I.. m^Rfc?\:iM-r^m^^>'^<^nt^hj^^(r>^mh 1000:1-1:1000* xmit 

$i^/Co ^^J: ^ 1^ ^ (Oft^^fj:mE^ k mm l^X . m 6^ ^ m f)- h ^ :^ y< ^ «m 
J: eSSiScoiSll^ic J: o TSt:£$n^o YMC ;?r - :3!7 ^ a . D - ^ (D :fj ^ 

. EE\zMir:5^m^^^h^ . ^ ^ ^^-mm loii^^mx i> ^ . m9\z m if tz loom^t^ ^ so 
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(D4-1^'^^t^^(Dm\h^M^'t / y — /I- fi^ ii^^W X' ^ o o 0*0. 600 ps 

ii:B^^^Ei\Z\tWi{K^^^J:tci!b . it 65 iS gt i$ (0.18 ml/min) XMMl^tio Phenom 
onex;& 7 J^(D'^-{ i7 \± ^ ^ J — ^ iS S: ffl 5 t 1.5 ^mx^^ . ^ESr^Sffi-^ 

-r#glT'#^^^:'^^oi^y^r>> b (±^(d\s%) \zn "lx \±2^j^x^ ofco fa^O/j^y-^ — 

^ffl;^;7i=^ /Kyt:Ka^v^>^r^yU'--h ( Phenomonex, Shodex, Waters4± 

) . /Ky^^yU^^T^yu-— h (Shodex. TosohBiosep) . Sepharose/Sephadex/Supero 
se (Amersham Pharmacia Biotech) ) t> It; IS V ^ ^ CO ^ ffi ^ 14 o o Jordi D 

VB ;^;^Aft>?b'^yU-<>-if>'^y-^ — :^^AT'foi9. S/E ( 4000 psi) X^^X ^ 10 

. it^ mmm\^ ^ :y ^< ^ %i>^^\^^^ \^x \^^\^^ . ^(O^Wi. {£ffiLfc>'<^>:7T— ^-e 

^.(D^mt-mm ^ kx^h o m^s:^tf'7J>^tmmii^mm\^xm^^t>^r\.. i^^^mco ^ ^< ^ 

K t!^- ^ ^ ^ I ^ $r iS *D $ ii: fc . ^ ^ j\-?^m < -^H tL. ^ ^ J^^m f>^ ^ < X 

v^y-X;65^5^ffl§n*S'5o 
[01 10] 

^ ^ J^^fi^f)^ 'S^^^t^^^\ ffiO :;i7 7 A ^ tb# -5 o ;t fi . Regis GFF II :^ 

^Afl. iJ^ b fc^b^ifet097%;6^ b ^ ^ KPJ^ S:^g8 U fco 8000 psi<^ffi^*&fi. r 
tlh<DT^y^4\Z^mi'^ HPLC (Waters 269 0) O ^ ^ . O * 6000 psi-e^f^i" ^ . Sr 20 
m^X\^^tCo :i cost o ^ /w^ Pel f:i. ^ ^ 8 ^ * ^ ^ ^ b fci(0 . BE ;0 8000 psi 
* T-K^ttto fo ^ HPLCTMi. J:«9i^iS?iS£ii^ffiffii-5^. $ b ^ FbI ^ ^ "sj fg 

tt755fc-5o OFF limS^ is GFFmmn. Thomas Pinkerton . ^ V x-? ^ K K « fc- J: ^ 

tellt^iT-fe^o ^<o«tl§fi. 45^^:112.000 i5^/uhV7!^}Sf045'^o^d>rtge*clcS^ST-# 

:^gjJ^®;6SM7ki4r'rt§P5ifT;5SjS7Ktt^.e#7L®*ixy:«7^i$ft:75^^«fig$tvT 
zitih<omm\^. >/yv'^^-:7iii:=i/ur7^>'-:7iriy^r^^>' (gff) . * fci± y v' 

K^v/>'^:/nt'y>--^^^yl^T^::^>^->^m:=i/UT^ri>' ( GFF II) <0 h y ^ K 

y;t7^SJ;i^^-r5^<h}C±«9. ^^^tt'So GFF* fcliGFF II ^ # 5 - X . 

j^v^T^^^ey^^r^^ — '^-cfe'5;j7/V3j^^'>-<:^'>^---^A-e«^s$nSo -cofii^fi. 30 

^Sm^lx5f5^^ + 4>:^#* 55-^-1: ( 35,000 ^/i^h>') ^W-h. 
^ y ^ ^ ^i-T "7 =^ =^ ^ "7 '^u^A r^mu^ ^ o ^ <Dmm\:i ^ V . ^ > 

fc{i^(0**7c<3Qhy-<:?'^KX»5St?. ^(OU^^^ rtSffi*liS7k44i:>S5 («^J;tf^. Sist 
^#<:0^f+5:«lCfS« $ V> ^5 ) o ^fflbfcGFF 1 1 »t !i ^ A (7) ^ a ^ # 288-4 

T-fc-5o ::ixb(^ttrJ3iX>'<';/i5^$ixfcteO;^^D:?^#-§-cc>:*^At> Regis technologies 

oT. f^gPlB w <^ ^g* Co ^ tK ffi 1^ « # ^t: ^ ^ i# U ^ ^ "T ^ . 

i^tK tt^^t ^ -a tf ^ ffi . /h5>^^^A^o GFF I m Si X ^ ?t X # ^ S V^ 1?- ^ ^ Pel 
^^^tDg*75i^b. GFF II 7 -t>.t^^(Dr 7 ^ 4 ^ ixtz.. b;5f^b. fi&<30^flgtffi 40 

mx^ 

[0111] 

HPLC 7 ^ ^ nhrtfz,^ :yy<i^Wm^^^ i%TFA (;i g8 ^ it . 1 ooxiLco nm^^^S^i^:^ ^a 

(Waters Symmetry Shield) A ^ ix . ^ > ^< ^ S -g^ U T V ^ fc-fk 7^5 ^ gl ^ 

o ^t^^\±T ± h =^ h y/i-^iatwJloT. UV;g|m^^ili§^TOFKS^*Pf If (Micromass L 

ct) ^ ffi $ fc o ^ ^ 7 V K ^ yi- . >ft: ^g- ^ 75^ ^ b ?S v> ^ ^< K ^ ^ tf 
^.^.^«Sr^^bT. #^5^;^^^M§U^tLfCo MM^^^ h /i^ ^ (D m i& ^ ^ (O 

+ =1 — vsmsms (20-80 ^>'i-h) xm^^^fco tk(om:&^9xmmx h . m 

f^^x^^m\^~^^xh^o ^{t^^<om^^5^m^<^ — >'^'^^ it^^w^tin^ (Dm 



(39) 
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i\,tiit^m<o^m^<^ — m M X' ^ tz ^ m ^< ^ - ^ ^ wl t it^ ^ H . m 
-rs'ft:-&i^755fsi^$ix/c» \xm 7L(o%i\ (D -^m X \^ . <^ <d ^ m ^ ^ -r m ^' — s ^ ^ 

o 

[01 12] 

HPLCtr S-:3i,^fc*jfelc J: -SSa^S^m 10 
SKB86002li. P38 MA? ^ -T — M ^ ^< ^ ^ t ^ ^ u^yU^^-e^fPi^tD^^ y 

K fc § o P38 MAP ^-r — ^ (5 uM) ^ , 5 u\k(D 86002 <trl^$Hi:. v^^ — yl-;t7^A<DH 
PLCT*5>«bfc (03) o ^ »lf5^SrSll SS^>*ftfT*5>«f b fco ^ ^ V ±. 

(Dm.^^ — ^. ■7^^y>'b. jo J: t/Pl^f^ ^ {t 86002(7:>^^*fe»{c:+g S b . r (t? c t 
(i. P38 MAP ^^-if;6W-i^>J^o^/i.^{i(D3^fDttS:i^o#^6<)/jry;tfVK^^fi^ 
aibTl.^^wi:^;^bTV^^<, 

(01 1 3 1 

sKB86oo2<t i^im^mm. {i¥^^^^^i^mmn) um ^/^^i^ic: 

I^^X^fz. (1114) o P38 MAP — -fe'^ ^ K S: it S ^ it /.e (SI^SSO. 2. 5. 5 

:^ J: Of 10 uM) m:^i\:.'^m t il^ b. Sr5 uM <b b . ^ ^< « i^? :^ - 7& 20 

^AHPLC -C^J-itbfCo UV>^-<:5^ h/UiX-. 86002 e*— fiP38aaEife#tt<?5ja'>5r;^ bfc 

[01 1 4 1 

P38 V/-^ Sr . ia4^^-f-M^ (5 uM <^P38 MAP ^ -T — + 5 uM<^) =^ ^: 86 

^CS<5V^T. Vej±*< 86002<t IHI^^fbfc (IH5) o 

[01 15] 

86002<?r =^ /l^ "f- > ^^t^lOm(Dm^mit^^(DmMi&^^ ^mWiVfc (He) „ P38 MAP 

^'r — '^^>'^<^mi:m&$'itti:/>^^ib (**l^®S0. 3.5. :isXUS uM) . :l <D10m<DM^ 30 

<t:-&^<»ril'&b. «->«r<7)S^'ft:'&iK?ig«Sr0.5 uM t I. . ^ :y^<^ W^off li ;«7^a hplc 

X-^mVti (mi) o UV^-<i5^ h^u±-e. 86002 f— J±P38^^*!^^ti(7:)M^>&^ bfc;55 

tr — ^ ± «9 t 5 ;6MC^i5 V^gSlglZ 86002Oi^Sfc b'— ^ ^ l^^^tf— 

[01 16] 

t I.. ^^m^it^mm^^o,s uu <bb. ^ >y< 1^ u^gff n ;^7^a hplc 

bfc (0 8) o UV;^-<^ h/i-±-e. ^/utf^^-t^— ^5^f^^^-yy>'@*^fe^ttoM^>^ 40 
^ b . 86002 - ^ ^ ^1 ^ ^1:: ^ ^ ^ t:' M li: Si ^ # ^ (5 

^X'feofcp ^v-'^'iJ^aM^^^SI^b, «fi:5^-<^ h/t-Sriaiiei-^^. ^ (O ^ h/i-tr 

[01 17] 

86002 t=^j^}^^>'%:^tfioom(om^m^t^m(Dm&m^^^mm\^ti (ms) „ P38 (2 

uM) 100«<?^ t . ^it^^(Dm^MA^20 uM ^ b . GPP II ^ "7 <0 HPL 

C{;ij:oT. ^ '^^<^ «^^^^it^^f)^h^mi^ti (glio) o ^>'^^^Wili5J^SI&b 
s it^^i: ^ :yy<i^^ M/i^hmmi^. h 5: SI b o ^ h /u . o h:^ 

— ^ J; •J ri S iS v^3Sft tc86002<^#® ^^i- fc' — b ix fc o r <?5 - i: . P38 MAP 
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S:jtolo<Dy;!/VK (86002) <t^-g^U> ttaj-T^o V Ji- <D y< y ^ ^ =7 > Y \t 

. lOffiig-^^ (1^7) v. tL :^ ^ h <D ^ ^ \Z ^ X 0 ^ ^ . Z.(D t\-t. T 

^75mm<DVC^^) o m:PL\i. :Z^h(0:^&n. 10. 20. 40. 50. 75. 100. 200. 500 
. 1000. 2000. 5000. 10000®. h\^<^^^i^Si±<Oit^^<D^-fy^V. ^ 3t <t 9 # 

<<Dit^'W^mm<D^-(y^ D i: i» ^ -t ^ (D m X- ^ m ^ . 

[01 18] 

^^L-y'v (5 uM) ^ ioomm<o^t^miE:^^ t is^^ V . ^it^^ocom^mm^s um t 
b. GFF II ^ ^ (OHPiciz X ^ X . ^ iyy<i^ mi:^^^^it^m^^h:^m\^ti (mil) , 

^^^ivf:Lo :i(oztt>^h. ^^^ — yvi^n. m^6^ti:&&ik^\^m^x ^ lOOffiOil-g^iK? 

ti. lOS^-g-^ * b :^ ^ h yKT^m^t^Effici"^ J: 9 i^^x { El 8) . :i fio r . 
T^/i?-Y;65j: ^^<D^t^^\c::^^ — ji^Tyyx^^'^m\t^7jk\^X\f^^ { M t£ =^ fi^ 

h myjumcoit^^) m^n. zixh(D:^^i±^ lo. 20. 40. 50. 75. 100. 200. 500 

. 1000. 2000. 5000. 10000®. 5 VMi t tl U ± (D ^ ^ (O ^ ^ ^ "7 V ^ fz ^ X \) ^ < 
[01 191 

GFF im^gSrSS^-r^SfecOlofg:. g :^ W i£ 00— 1 500 ps i fe 5 1^ X # ^ /U ( 0ij 

. Sepharose, Superose, Superdex. JKli^^y^T^^T^J^yi^— h. /KiitKn^^v' 
>^r^yu— h/^if) i:Jt-<T. *:Ac 8000 psi ^ T-iif ^ ^ b 5 o GFF II :^ 

[0120] 

:7.\^:^:tfyJxi^u-^ V ^ =7 ^ ^ — 

(Sigma-Aldrich, ICN, Calbiochem) (O M ^ ^ -T m it ^ ^ W (O 
S^Srtft). #i|^K<?5*i^SS;^f^20 uM t^J:^X9\Z,^ pH 7(7) SOmMi^ ^ T >- ^ ^ A 1 0% 

^^J^y-yi^^^trig-g^bfco 5 uM-'20 uM ^ ly tkmr /u^ ^ (BSA) * :rcJi^ ^ - y y 30 

> (Sigma) ^HPLCffi 4^ fi M ^ :y h (ffaters) \Z A . 5 uM~ 20 uM (D it^m t 

-&bfCo /g^^. 37t:^ >=5E^^-<- v- 3 :/^l5:«^Fa1 b. ^ ^ >y h tIc ± l^i B v^ o El 9 

(c:* /cioossm^^b^ifeoso uL ^. ^ht^\:.}b^^^^< y 7 T — xim^wi^ {-rfm^-h 

. j5fc?^^f^ -e fl. 50 mM Stg? r =^ "? 10%> ^ y — v^U-/^ S/ >^ T — 200 uL SriD ^ . $ 
b^:^;^^A^aig$it5J:5{:ibfc^-<5/:7r^;|rl.5mL cofgcSia'C-e (Eppindorf) f 
. [Hjg^<^*:Aci$^ffitC jot^T30S?75^ b l^J-Fpr^Mil'L^m (Eppindorf) iS ^ it -5 ) . 
^^5'>'r — ^^flitt^^wbTfcS. Micro Spin G-25 ( Amersham Pharmacia Biotech) ^ 

"7 J>>(0 J^m\zW^M^ri.tL. (D X o fji 7. \f ^ 7 J^\i . —^t^\zm^it^^w^:f^ 
— -fm\zy<yyr'-(o^m.:is:^-(j^^\zmm^^^f>^. G-25 {i:»^^l:;5^25KDJ[^_h(7:»^^ 

^mw-r ^vt^(o^ ^ xwmmm(Di-DX h ^ o :^i^>:^ "7 j^^myi-^xi.s mL £o^i:is.c^ 40 

m (Eppindorf) JCAtb. ^l:iS'L>«S (Eppindorf) <0 ^i^Wt'^ X ZO^ 'L- ^ fz ^ ^ fz. 

. ^A^\$^^t^}::^ty:^7J>^/)^hmmt:^\^ltiTZt^^X^. 7. \f zy 7 J>> \± . >^tfv;^ 

[0121] 

BSA^ ffl V> ^ . ^4S'L- t^co jgfg ^ 50 uL^fig^HPLCicSA b. UV;?^-^^ h §: "BT 

m^t: b T^^gifil <7)BSA/100 ^k-^^^g^^td^eSi-^airitgebfCo ^^->^y>SrfflV^5 
^fiiS^C-^^^OiSgPtC*, ^ 25uL (^S?SS:1%TFA T' » g| ^ . iS? tS ;«7 ^ (Waters Sy 
mme try Shield) a A b . ^ ^ T ± V =- h ^ ^ \Z X. o X UV^t fcli^ ^ ilil $ ii: TO 

F MS (Micromass LCT) @ ^ it „ 5^ 7 >- K ^ . it ^ ^ ^ fE \^ 50 
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/V'(t-fk-^#?<735>^*sg C + =" — vSe^SmiE ( 20— 80 h ) X^m^^titz 

, i&(Dm&^^i^mx' i> . ^ ff) X 0 'A m am 'p X' mx' h ^ o ^\t^m(r>m'm^ 

V ^-s ^ « tc: ^ L -ft; *5 ID S $ n fc o ^ <o &] <D 'A ^ X a . -fk « i €r ^ -r 
[01 22] 

^?->lilftryl':7'5 V (BSA, Sigma) 5 uM . #'fk'&^^<^*^S^^5 5 uM t * 5 J: 9 1 0 
oa-fk-^^lt^lig-^- bfc (E113) „ S-&^<^>^fi (50 uL) ^SrMicro-Spin G-25 * 7 A W Ji SB 
lcS4fcf-^ADb, a «l b fc , >'^< ^ eSr^tfBi:»SriSi^^>SI§rojSg|5{rS5i Lfco 
?0lHj<7)i?v^<i^H/'lk-&i^?l'^i^§r;^t*>';<7^i^55-K^i-J;oT5>«lufc^<;)^v^-?^'W/ 
it^mm-^i& t itm V . J? Kd5 + $ X 5 i i: Sr UVtRilRd^ e>|ft^ U fc, 1^ 

Ct'o Sn — /l'Sr20 uM (D^=i. — zfD:^t20 uM lOOS irWjg-g-tCjtfflb. SttS 20 

te<Of — ^ J; 9 IS5*MCi§V^5Sl£i-±Cfc, rro^-g-C0^<-y;5'^/7:/ Kf— HPLC 
;»7A<o^)-Btlc:<toT|g^$ixfc'b«<t9tM*»t-ia*^ofc;6S (13 14) , }^ ^ iz 

i ^^mm&ii i:XJ^m^(r>iiimmi'i^¥^izmtiffi}X'h?>o mx.t£. z3^b<o:^mti. 10. 

20, 40, 50, 75, 100, 200, 500, 1000, 2000. 5000, 10000^, feSVMi ^ &i ± <0 
[0123] 

5.1.4.2. K^P)^-r.5^-^<?^— v^^y^ h^Tcofta6t??'.e'Kffl:^jfe 

*^BJf4, «fi«)^>/<i'Ki:*»-eiBScLfc^^«l*fe^^v^T*ilLfc«l-&!fe);5-t,, lo 30 

[0124] 

:l h <D :)j It x a . mmit^m<omiW<r)m'^'^'p iz^^^-r ^^^^tii^-r^x (Dit-^i^iz 

OVT, K a h yKiO ^> ft? ^' — >- aU ^ $ ^^ 5 o m&W i> i> t±^<D m Ml ^ 

h Ji^^< ^ — :^ i> Z i^ h<Dit^<^izo\^xm^^ it?) (mx.t£. M+l*fcfiM+2 l^ffi^ 

X-*-r«»/Sffiftt:tc:»-^i^T5>«i- fa t A/ if $> -5 vMii-'<T<o If- 7)5 +1 (^fctt- 
1) <0«#Sr^o^>^ i: 5 ± 9 , K S 55-«f ^# Sr fi« T- # 5 T- , ^cc>jfe*, < 

t)- <D \f — m.\-i.^it'^ m . l^{jL^SfcliM-fk'g-'^<07-7i/>vK0K»(c:^L<Ji5 ( 
-f *3 t> , m/z = m/l = m) „ -5 S tt , < o W , S fci (4 "T T t° — +2 40 

f^m. IC»/mii5rIt*«^^rofr»*}« a: 5 *?> (CSI^hf, ni/z=m/2) , < c, l^- ^ 

5. 

[01251 

;^-rSc «ie<)iJ':^^<^fl*»c,ig^Ufc*f*-fk-g-i^roirfi;^--:i5' h/W2>s#e,n, i^w^T>'<^ 
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. c. ^fzit^^2\zm'^-r ^ ^ 0. E^j: tn ^m<r>u^m'^<r>^it^^(Dy' — ^ ^ 

— >^<tbTA:^i"^o y -7 h ^ im ^\^. MicroiDasstt(7)MassLynx/<— a ^^3. 5) S: 

%^\(Dit^m(o\f— ^ {m 7L\^\f — ^ li) (7) # ^ ^ ^ h ± ffi T v> 5 ^ $i m L # ^ 

o ^ b *Cginr -fti^^ *feTM^. ^ o ^ D ^ i:K ^MassLynxiC — U>r LT . IS S <7) 
t?'-^5^^|^^l:::g|^bTi^'5o m^.ST'l^^^nfct:'— iJ^^. M W (O iS,^ ^ ^ <D it ^ ^ 
X ^ hi^rcmV}^7' - — :^ ^(O — ^ t it^l. s ^< ^ W f>'^ h mm ^ ix ^ it 

[01261 

bTA:t?$n'5o ft: ^ e?J I- io V^ T . <D 7^— i^ -< — :^ Microsoft Excel ^ liOra 

cleCO>^n LTV-^o — ^ . 61) ^ >^ ^ K ?> i» gl $ H fc ^ iff <7) ® S ;^ 

^ K ^ h yi- Ji 20 * CO — ( ;t . * t ig v> 

. Sfi^Sr. :fu^^j>,(D ^mm) X X V . (D M M <D \f - ^ ^ 

[0127] 30 

[0128] 

-ou±(r>«m^^^ h /\^\^ — 1^ ^mm vx t<oit'^^^m&i^x\^^ iik(DmMi^]x\^. 
m}^^ — ^t^^^it^^(Dm'^\^itm^thx^^^^o ^j:mm9\x . m^' — i^ \±it^m(Dm^\z. 
mm ^ ti^m-<D h ji-^t" — ^ xh ^ h \cm<DmMmx . it^^(Dm^\^:is\,^x 

it^^{±M^m^ tmn^vtc<}^-tii < t hs^ lo. 20. 40. so. 75. 100. 200. 500. 10 

00. 2000, 5000. lOOOOfi. ^ ^\.^\^^ixU±(Oit^^ t (DM^^^h^^^ ti^tim^^^ 

T-fc^o i&(r>mmmxi't. -fk-&^i±'>?i < <b t> . 5. 10, 20. 40. 50. 75. 100. 200. 500 

. 1000. 2000. 5000. 10000. ^ V ^ ix W ± M 5 ^ # ^ it ^ ^ tf ^ <^ S 

^75- ^ mux ^ Hfcig^^^^r- ^ o m^^xmmmxi^. s t^- ^ . < <t t s. lo. 2 50 
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0. 40. 50. 75. 100. 200. 500. 1000. 2000. 5000. 10000. h ^ \± ^ ti ^ ± CO M ^J: ^ 
[01291 

r ^ ji^-c^ 5 . ^ 5^ h 17 — ^ y ^ 14T 5 o y^^^J>^n. 5ie*'*>':^ 7^ A2 10 
=2 > t:* ^ — ^ $r l^S -r ^ Microsoft ffindowsT^t*. ^ ?^ c7p & ^ H tr 5 d ^ A 

^- ^< y ^ — i:^ X ^mm (D ^ m ^ =^ — V -r ^ y y h ^ 20jb*^^^ti^ . ^ k^h (D^m^ y 

u ^ y J^-r ^t:.^\Z^m'r:^ ^^m\^. Microsoft^h^^ Visual C/C'" tj: ^ . # PS ^ $ tL 

T >5r — V? J±Mathworks tfc (Natick, MA) <?)Matlab T' S o Mat 1 abiil J: o T . Paralle 20 

1 Virtual Machine (PVM) -=6 v> — jo J: ^/Message Passing Interface (MPI) 

[0130] 

5.1.5. m^'^^mmcom^f 

Sa-r^T ^>ir>f ;iSiff* bv^ ^ ^ flfi ^ M 6<J « S » W ?> « 6^ D M 30 

ti\'im:^'t ^ T ^y ± ^ ^ ^t^^*^ . zh.tzi'f izwiM ^ tifj:\^^o m m ^ ^ \z B I. . mm 

y^:yy^^ ^miimm^. . f-^a*^» (^J^fi. BefS) > 

ttw^^) ^xxj^mpk^ (m^\is mm. m x7jmmm^(D ^ ^ =^ :^ j>.) 

i:^^. r tLfc ItJiiPS* Z ti h (O mm t ^3: ^ ^ ^ (D ^ ^ / >^ y< i^ « 

m^m:^ 1^ ]) — ^ :y ^ ^mm-r ^ tzib\z + ^A fj: :^ ^ - /i^ ^ i.X :b o o 
r 5^ ir >r fiSffl^Hc. — i5:^JI&*ll. mi^^fk. laJ^^T^/u. >r Tj^tb^^-r'/u, ^fcJi 
te<0 4it&T-|l:^^n^So »^bV>||JSI?iJT-ii. *^^&?)Ts/-fer-f«:. t: h^5a«^ffl«SI 

sr^oT^js^n^o i&(Dmmm\z xizis. ^m^^r ^y ^ ^ urn. mm^ti 

\x\.^f)^tsi^mm<D^mi^w^^^xmm^i\.nho zi\h(ory±-fx])tf>v^^y-/i^ 
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[0131] 

ffl AS|iiSfi»i»c:iE« ixT 5 . ± T -T" n - fi v% -m o .ft . ms&mm. ^i^mm 
x-\i y vit^m^m^isi-t^ . ^\t^mm^r y±y( ^m^\zm.^^i^^ . *fct k^^s: 

[01321 

5. 2. ^aa;5>g>ae^M^ 

tfi\±^zf^ KSfctt^j'v-^^^'Kr-fcf? , #-<7'5" K &3 ^ y< w t <o ^ =^ — K 

1--5zKy>ii5'U':t^K{:ii§-^L-CU^5 («»Jx.{i. 7r — v^T^-f^T'U'f'ifcttftafla^ST' 
^';5^ru-Y) , S*? L*:^&?) t ^ii»::Mjt£:i-5 >K y 5C u;^^ K*s«Sf ^ iS' 

S<??#«) - Ki--5 DNAie^J;!»sgt* ^ o - :/'f[i $ it . 5»^$ix5o iti-bSIWto 

-To iiSLfcJ:?!::, 5.1.1 ~5. 1.5 co3S-^^Jffc|llfe0)ltirite>roi,>-f*t<D*fe-C'b 
{£ ffl T- # S „ 
10 13 3] 

yu— y-;/ V - =^ i^m t i> , mm^ti: ''^-f ^ /i^ — y y v :^ ^ y— ^^-^feJS, 

7'o;^iJ'y-::i>i/^^JS-r5f^*3«3!c. *^?3r-ii> low^^ig^^&tjTy-t-f'cii^r^- 

PfSi--5y;S/vKSrg|-r:it^Se*)i: LTx-y'-Yv^itTt^So PI^w^St^mSMfcil, 
T5Hh-->-;^. ItJl, ^jfii, ^5E. iJ^JM. ik'^mi&. Rm. ^SkUXXfm 

J;oT, ^^-r5C<t;4ST-^S„ Z.(D:)3mX':^^m^h\i. \r><J) ±m ^ m T y h 
y^y^y (±xEUfcj:9^i) <o ]) 0 > V t m^m t (r>mm{±%:^^ , if . tc 

y y V 7.^ y-^i'^ic^^^n^s, 

[0134] 50 
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m^t-r^<^^<omw.M^it\c^^hx\^^i^<^^&}Tyt^im^icm^^i:>'^. $ b 

[0135] 10 

5. 3. -> ^ -j- g ^ j> ^ CO y tf >• ^ 

(e«;t«, GFP) o 3«?fli*sWBg*'i'tgSSrj#o|f ^{^r'ft y ;{f KJr . SKWp'V^^ 

-;0S»^$n5o i^v^T, <o ^ lig fij M J:i @ ^ ^ i^ S o ft ^ . S^l^'^jg^'l 

$ n fc> >- y< - ;iis . W.^{c ( M X , GFP) fr J; o T ^ St ^ tL . ^ ^ i" -5 J: 9 tr 

o 

[0136] 

iStcM-f-5aa<o«e<)^>^^flts • b. ftiiiiwtc:, aisjie^fi»^< sra lt 

[0137] 

5. 4. y - K -fb to ft jg -(t: 30 
*l5Mtt, y - K-ft-^i^ Srftii^t fc i/ h -f 5 »J -g- % ± Jf 5 * jSfe ?Sr ttWi" -5 . r i T- , 
fy-K-ft-^^Ij irJi. SIIKWicif4H.^#t4^}^oy;if>'K=lrje*-r'5o i!f^L<tt, 
y ;<f :^ K^J-^Jl. f/h^VM ;t {i S ;J5 50 — 3000 yv- h V CO 

btti. r co:*& 14 J!£ v^nSfflSffl iS: «F o -C S *s , 9 ,y {7 ^-9 m. 

^khf m as m-r ^ D :ff h' %: ?> <D {z ^ m\zmmxih^o 

[0138] 

^t, «5tgtt1SK (SAR) ;!i5^*T-#5„ ^&tJSrS«J<tbfc-&^ftifi?rttfflLT. *3 2 

*»Sd-;45* $ ix 5 , lowmSMT-, <^ lo f4 3fc »l 4: ^ tf A- * fc tt , 2» S 

S^^^o■^^::/•^^-f hdw-j/r^'^tt. S':f5>;o = XASr. :l ti h <D y i)- hr-^-^-rSiJ^ 
, V ^ :y h'm'y^-wi&±<r>i-D(D-smmizh ii^ismit^mm^mm vx . mt^ i,x 

[0139] 
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r . T ^ V . /I- V ®? . z:i h y . *5 i t>VN a ^' V ^ . * H fc ft RS * $ n T . 

t^iSiJ&i- -5 /h5>^A t B <b <7)i-:t trover <7) l|l^fi?y(ciol/^T . AfiT ^ :/t75'i'tgS^'g' 
BJi;?7 /U7}^ Stt^b^ ^ 7^ /i^is j: U'StK^. T i/ /i- n >$r > ^ . * fc T yi- 

-/u/^ ^^tf :i ixfciss:^ ^ n^.^ « 6^ « ^ S 11 . BOC. FMOC ^fcfi-O-v? 10 

/ucoJ:9=^CT^>iSr^S^^tfo CBZ^raSSrftffl b r . ^ . /u ^ 

h ^ ^ :^ /i-^ fz\-±T :/ m(D X ^ t^-^mm ^ f^^m-r ^ o ^^(Dmmmx' 
it^^ (m^\-^. T^>^m. ^ /i^:^:ymm. r/ur^-zu. sHS^^) ^^«6ffl$nSo lo 

^OUSfiMTMi. it^m^y^^ ^ >'^lo (^JxtfCl) ^tpA^. ^ fc fl^^ n >5^ >^S: lo^tp J: 
^Iw^SS^tL-So Ha^-^. /^a/rv-, ^fc^i^#^^^S^^tpy^^:^--^lMv^ 

T . Heck^ y y V V^KJS^fc Suzuki R}t^^mcX^<Dit^m\:i})^^i^^i^. ^ (Of^ 

ich^t/)^ h ^ riX ^ o y :^ — :SrS X -(J ±^^(D ^^^(Oi^m^i'thdvanced Chemtech^No 20 

vobiochem . ^ fife b IS ^ T V ^ 5 o ^ (D ^ ^ n . $f ^ b V ^ H J£ 011 . ^ &5 ^ 

^afDtt^2-'loo^«_hii:^ $ -tt^#^o -^(Dfzi^. ii5 v^Mfoti<7>ffinfc y - Kit:^^;5M# 
?>n^o r <^T::^d -^S:^^^ bT. ^ &5 ^ S b ^ ft: H a 5 * ft . -fk^^-^:?^ 
^y<7:)1i3tW^m4S:$e>^3:i^^^)5rt;55T•tSo 

[ O 14 0] 

6. 1. mm mi : m^T^^A^ 
6. 1. 1. m^^w 

^ji < t hi^ (D%mm^^^ h^-r h o u-^ — mmm'^m^\isxxj^. anrna 

*7tfiRT PGR -^-r ^ o T u>r 5>*ff & <!: bT. ;5> iia fS S'J W « ^ $ tt 5 30 

s>BT-^¥ii b?#^o mb^^sffi^SfflbT. i^b^^^^tw. ^^^^ Ay&mm X 

;65A.*ta^rtTMii§*J^m^n#^o ^fcite^^bbr. ^ » S # CO * « ?t M 5^ b -^r <^ 
[0141] 

M^JlTissue Tek OCT «: # ?g (VffR) |r S i6 iZ^ * . ft: S * ^ b . » ^ Br $ 

H?#5o ^K*ti. #^=j— x>r^^^;^f^^>^^-rK±"e@^b. -so'C -e-K^^tt^^So ^ 

K fl70%:r: y 4^ T' 30 Pa^ @ ^ b . H&E ^ b . ^V^r70%. 95%. ioitJ^lOO 

%^ iy U > ^ X5&mSi7K . ^ b =^ V/ U V T' 5 PbIIK. tK b ^ o ^ ^ ^ ^ > ft Pi 

xCell I ^Xlf II LCM yy^'rM. (Arcturus Engineering) U — if — it @ ® ^ ^ IPJ ^ 40 

imx.\t. mm D '^y<m) <^«-5 xio' r-mm^n^i^^o mi^xmmmm(Dn\,^r:Lm^-7 
n — yur-aaab. -ry^ay^y — /i.cf3^@^®?-:^hy'?A^io jug/Mt ^y=t — yvicj; 

XRNA-^U-^y h RNASE m.W^W (Life Technologies) ^ T 1 0 ^ ^ 5/ 

hcODNase {Gene Hunter) 37 2 ^ T^l M S $ # -5 o S fctl t it ^ ^ . ^y h YX27 

uL (DRli^sE^^ (D^xwmm ^ iin ^ o ANRNA* fc fiRT PGR /f^mM^ti. m^^xmm^ 
:^$n#^o ESTT'fc ^ c i^si^tr J: o T f^:^ ^ tifc^^y ffl b -c . cDNA^-r:/^y (c 

LONTEGH) /)^hcWh(D±Mi:m^Vm^o CKbCOcDNAfi. fi « b ]E ^ T V ^ ^0 ^ 50 
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\^a:m\^M.hti^t^^- . ^ tb h (D mm i±m ^ ^ V n ^ o 

[0142] 

il*^ ^ ixfccDNAfi. ^ /U7i^ ^ iy^^\zW X $ liti^ ^ 11 :^ :y (6his) . isXrjm.& 

i^<DT ^ y ^^<D ^ ^ T ^ > >^ — if (GST) >^ \zy a ^ r — ^m^n&^m 
o) {z X ^ X ^ ^fi-H \f h ft ^ . :i^h(omB^n^ hip^ >^ y< ^ n 'J — y — \z X o X 

J^b. (Invitrogen) ffl 1/ ^ T it ^ ^ ^ ^ # i" -5 o 48 mm^^. 5-10 mg/L 

VX ^ (D ±m X 9Ni (2 + )-NTA ^ x:i V ^ =7 -7 ^ X nnL. . ~ ^ B (D n mm t I. X lO 

^/i-^5^:r:/ry^H'^x><— ^n-;rh^^:7^ — ^tt^L. ^ <D'^^ ^m^\Z X 

[0143] 

6.1.2. y;y^^K-^6^>^o^g^. jb-J:U^y;^>-KcD[g]^ 

^ ^ "7 D f)- . mm^x^-ji-^ixr^m^x^&^t\.n^o ^ h\z. ^7 ^ y ^ 

y (Terragen. Yonsei) ioXl/it^^W^-^y^V (Arqule, Coelocath) 7^5 » A $ *X 
1, 000— 10, 000® o y :^ >- K s ;^ 100 ^xifi& (D ^ ^< ^ W t ^ iz ^ ^ 

=^ y u — Y (o i-o <D ^ ^ X \ /IMosa^:?^^^?^#^„ jK Ji -eso^^- ^ ^ ^ 

v- 3 >• m . JPHi . — h y V? # 96 a: -7^ u — h ^ « ^ H > HPLC 20 

^ A (Waters 2790 KPLC) ^LT^flF^tv^^o *^;]<^;?7"-hyix>^/;i7^AJ^. ih-f 
(G25. Pharmacia) . <t 4^ # S 5> ^ ^ <^ 1" ^ . ^ 'J ^ 1/ V 

t y< ^ 'S.^m^^ ^ it%h o ^bmX'^\^i3 7 (^Jx.tf, ^ 2 min xiESS mm cORocke 

t Column. Biorad) Sr^^L. C <^ SI <^ * |R S: * /h @ i?) -5 « ?5c -l^ffl i" ^ ;& — h y s/ 
^7K14^ fcf^M7k14iS?^BHPLcm5§T-fe s -^i^^S^fi. ttffi-r5y;^>K 
7 y ^ y c^«7Ktttr fe^^ i- 5 o 'M;tff. iS7KttCl8'> y ;t? ^ i.. tt. tK iS y ;if 
vKtrttffl$jfx. M*l4c8;«7^Afi. J:t^a*ft^^^Sv^y:^?fvK^;Iffiffi$^^^f6o S'J«?*J^ 
bT. a7Ktt^fc{ia7Ktii*^^^7)y;tf>K{r^j^ffi$n#^. Agilant ^± SBSU;^ ^ A 

96 >^ h T-SSJ ^ H» ^ o ^i\.h<Om\&m\t. ^I'^T. KS^i^«ffh (Micromass 

Quattro LC) ^ 16 ^ . MassLynx . MAxENT y h :x T (Micromass) {w J: o T ^ 
^ hyi-;65a!l^$n#^o w co:fr fe^i^^K)^cv^o -C. loco ^^^^-^ >7 ^:*:iOO^@<7) 
y V K;J?5S?S»a^ $ IE 5i ?S 7 :/ 7 y ^ - to <0 . 

iPi^TT^^fflb. ^b^^^l^^-e^^o IR^fc:JiFTIR5>W**J£b. y;^VKco 

[0144] 40 

[0145] 

6.1.3. ^m^^T y-^ ^ 



(48) 



JP 2004-534519 A 2004.11.18 



$n^5o riy±-f:^tim^^ h A.mm^\t . MCF-?. NCI/ADR HSSTST. MDA~MB-2223 

1/ATCC. MDA-MB-4335. MDA-N> BT-549. T-47D (NCK ATCC) S o fife CO *B ^ ft i: 

[0146] 

K ;^ ) 





'K^-^^-oy / 5'T?-< l^J^^ H^/l^N IiPn ^XU^BiISJW«'-^3IvIoc!«»- lOTX,?** ?Li^iv Mur f, 
NCI/.^R» HS578T. MDA-MB-22231/ATCC, MDA-MB-'1335, MDA-N. BT-549, T-17D)] 




]) 'Jf>' l^tl. Sf^fa\o:>^ 1' 1- o -r" V r». 3 >' , ^ T , l- rrC AnnexinV 3bfe, 




:7*uif>?i^A^:fcmoTO-3-c^(1=^6^^^fi^ mr i^-irW'^j^lgL. 












h't2^m^ >:3^r«.'<— i/- 3 > TNF, INF, IL-i. lL-2. IL-10, TGF/i . YCAM. 
a-ISAJ::J: »?N « FB^aiiJtc 






mm?. 










><V#^-<— iXa L. Tnabn K nt al. , 1993, PNAS 90: 3038'^ fcttPunzol M 
et al., 1999,Rlood 93 : 3750ir1£ 9 ^SS'-^I^Jia J:tJ^^i^'H^60^LL:t- J: ^^i^iS 



20 



[0147] 

6,1.3.1. r ^ h — ;^ 

r^Kh — >P^ti. ^^^7j^^7r^v^/l--ty>^^fe^ (FITC Annex in V, Cy5. 5 (O X 40 

) :l3J:0^^ti (bcl2 D :^ y) Mmhmm^h.^o 1.5 ^ral^. FITC Annex in 

[01 481 

T-zir^fi. bcl-2 it^^^A-^-?^ (Charles River) <Dbcl-2 ^ 5. ^ ffi ^ ^ >^ 
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7!>^ MM X* ^ ^ z t X- h ^ ^ ± ^ <o fi 9e ^ =^ /\y — h \z M ^ h ti . t m CT 

(Molecular Probes, Eugene Oregon) 3^ ft J: o "C ^ H . 0^9^ 

[01491 

6. 1. 3. 2. 

jP^iBMfi. iSM^^^KI?. (PCNA) IC^-g-i-^. :7yU^ 1/ ^ V-T-^^-fk ^ tL/cii^PCNA 
6l fls: ( 0ij ^ fi . PC- 10. Santa Cruz Biotechnology) {r. *S^^BSM$i^^::^l-J:*9T 

iDx.?>jh.#5o 'pfSi< th. (U;?/vK?ib) isJiU^f^tt*!-,^. 1>lliS^i^^o 2^FbT 

FITCfetPCNAS: f> :ii /t-«::AD X. 15^> F^^ ^ t * >^ ^ ^ h b . 30^5^^. 
— h l/-^— $rfflV^T«^^ft;&5aU^$n^#^o PCNAT -y-tr-fftf^^^ioiitJ^li^^^^-r 
tr ic: ^ ixT ^ (Kulldorff Mb. 2000. J, Clin Epidemiology 53:875) o it M ^ 

<?5/h>T-^^96'>^/u:ru — h{c*P^e.ti. Aim tm\:.T y-^ ^ f}^^un\^-:^^^x 2^ ^ /y^^ 
smi:<^r:7^a-^ii. brdu^ fc j^'h-^ ^v^^^SSi^m^-r^tS^ftT-fc^o ^H<or 

>^a— ^tefiCSFEfe* (5. 6 JV if. ^ iy -7 :^ \^ y( 2m ^ ^ =^ ^ 
SnSo ^Eg<7)r :7"o — ^-ef^ . «:ffi>^ b AttoPhosr ir-f Sr?fjffi rtStt^^ 

^ :7 r ^ -if ^ ^ ^ b . um^^m-^-r^o ^mm^'&<r>fz.i^(oi-k\)^{i~T^y 

ttl b -5 o 

[01 501 
6. 1. 3. 3. 

^ ^ ^ ^ ffi i- ^ :^ ft . 3 >ft: n A ^ fc ioio~z<o x o dnaS ^ ^ 5 

S§5!€3S;5Sfo S 7)5. Ctt/£lt«-PS^^n3fcv^, ^ fc ^ h >^ K y T » ^ »8t ^ Jffl § ;^ 
^/U^ry^ — >'i-7"h^>^!J^7A (MTT) Itfe^a-ffi^^^fflbT. ^^0*#*€:^^b#5 

0-3-eaS ^ $ ^ o 

[01511 

S:3AOo ^ (DK%nnm^ t T h - :^ T y ± ^ i:mf^i^:imnir ^ :l t X^ ^^^J: ^ 

o fe-&r 5/ -fe-f T*!^ s bfc# ^ ^ ^ffl fwssi b/c y >^ K^c:ov^ T . mmm<Dm^iiF 

>B ^ 5 o 2x 10^ ~ 2x10^ ffl ^ flS 96 /t- ^ u — h # ^ ^ vi- ^ *D ;t . # 

tt (y^vK/^b) *5 J: tJ«^{4jy-fiB t H^S $ i^ S „ smm^^. 3 fc'v^i? A^fcfiT 

OTO-3^ l55>F0l^s^<h*ir>f v:^?-^-^- h b. 3Ie]a?^m. ^ 3fe >^ - h 

[01521 
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0 \zm.mm<oT h - ^ is xv^m^^^mi.^i% ^ o mm^m^^m\zm^ \. . m^m^^ 

e::-r y K^Sb^ofli«lci^ AU. 8^ P^l ^ (c^g^ u . a ^7 it >^ ° >^ a -e L 

[0153] 
6.1.3.4. Jfilg^j^ 

h ]^mn^\-ik'w^^mm(D . -FGF^ tilt ^ iy ikmr yi^y ^ :y im^^m) ^(o^m^ 

. M m <D r > >^ :t :^ 1$' ^ >^ m m ^ m ^ ^ sij >s ^ /i- y v k s s sr li *d -r 

SO^i"^ (Clone tics, San Diego; Polverini P J b . 199K Methods in E 
nzymology 198: 440) ^ ifiLl=^$^!£ti^7tg^{w:b/c^-r-<>'hT-fe«9> ^Ofci^t: h 
^v" yi^X^-t^ — ^ X <D ib'^mM iz ii^^WX h ^ o tTi^k^W^^i^m ^ h-:> V ^ 

> h^t>^^^^ h s mm^^mBz-s^m^frmxi.. ^ (o m (d mm ^ ^ ^ m . 

X^ ^ X 0 izfj:^, 
[0154] 

y±^) o 70PBlcOffil§^;^^?>-<l/'>b---^OiSm^. ^^^x'-N^^KAt' — XiCO^^^J^Jli^lfc- 
l^Jf^^SfcfiKlfill^i^^^^^/N'tJ^K^Sj!? ^< ^ t\zX ^ mWi\zt^ ^ SttSit> UT ^ (7) 
;^='TS:f+ttS (Poverini PJ ?> . 199K Methods in Enzymology 198: 440) „ ^ b <0 

iM :Jo l> T HIST- # ^ (L Smith, Ch i Idr en' s Hosp i ta 1 , Boston) o ^ JK * Jfil ^ ii: ^7 
i^:^'C0^7'y^^ttoT. sk'Sm^^^ ^ . >^ }f:^X^mX % ^ (Shyu KGb , 1998 Circ 
ulation 98:2081) ^ te<7>-^>'trhc3mj^^7^>'^^TMl. *^J»*^*Saifll=t::glTV>5# 
mi^^M^i- ^3d:.7€m^(0^&mm^^ AyX^^ ^ (Springhomb . 1995. In vitro Cell 
Dev Biol Anim 31, 473; S i er r a-Hon i gmann MR b . 1998, Science 281:1683) o ^ ^ 

mmm^n. mw-mmT ^^:^<o^mm^^t^\zix^xm^x^ 

[0155] 

6.1.3.5. 

^ h y ^/yl- (Matrigel) ^ ^ S K T' «^ ^ ^ H ^ ^< ^ . ^13 

24'>^>'^:7'U — hil3-eiO^^-r>>'^~^#.:^(JO^^>/<--75^b5>tt5 ( Bee ton Dick 
inson Labware) , ^-g-T^^^ir-fT-lnl^bfc^iJ^^-^^iJ^K^^twSS^^nfci) :^>' KJ-OV^ 

T. mmm(ow:mi^m ixn^ . csFE^mxm^^t^ nrzmm\±FAcsxm^ ^ ^ 

te<?:)-^-;^; — T'-^m-ft^r-^ ^ 2xio^i@ ^ # ^7 ^ zuc An ;i . i //M^fcJiio 

ST--<V:¥aL-< — ex3 V $r30^Ffl1fT o ^c^. — <Oi^ffiO* DMEM/0. 1%BSA -eSEi" 

-r#^. ±gB^®^^*s^T':i-r5o e^cn/wjs^ic^^fe^sti. «3t>^v--Ky-i5^-S:« 

[0156] 

6.1.3.6. X If/^ fz f^5^-(b 
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"T-m^t^ (MHO ^ 7 ^ imti^ia;5-. m-^^itm-wm d >'^<mi^^m (ml-io (Dv>-r 

n;5-^#{cy;;?/>KSrH'vaf>^-<— Sb. ^ h \Z Inaba K h . 1993. PNAS 90:3038^ l^X 
. Punzel M ?> . 1999. Blood 93:3750 iZ ^ o tz ^ ^ ^ ^ ^ ^ ^ ^ & ^ ^ ^ f& 

[01 571 

6. 2. : 

i^cT^jqjSilTifSriSii^-fr^o NIDDM (^v:^^;^^^^^*!^^) Ji. #*&gJ*3J:U^flg 

t/^ v-^^ y >'5>i£!^PipPt#(D^tgti?:^ <!: $r Wi-^o ^ ^ ?S . \. 

[0158] 

<Of£14^b*5 J: tJ^^>fbf^mS?g «7) |5§.S ^ e r -To IRS-l, IRS-2, IRS-3, IRS-4, Gab-1 jo J: 
1/ p62 dok — »<D^>'^^^^K-r'<T/>5. y>g?'ft:>r>':^y>i^ir>^i5^<!:^^L. ^ 
coSS^^'^DWSo IRS-1 fi. -##<u^r:7^^^c||^LTV^^i9tc^;t^;^5^ 
(7)i--<T;^5^ 3^:^:7T^S^/^'Yyi/h-^^'3^■^--^'<7)?gtt^l::^ff"efe'9. lUStffi/flgflSa 
h ^ >- ;^ ^ — GLUT 4 ^te® CO i^/Uv^ft:?^^ b)^?F^W^iwtta^ 

(Glut 2 f;tffFie^Pia<0 ^ *|Bl}aJw#«Ei-5) o -l'>'>^y><t^/c. i/yV3->^Sr 
[01591 

^M^^^f^^^i^-r CDNA7 -r:/^y;6s. ^>;x.y>'j3j:t;5/4fc<±:/ytJ^7>^K"e*J^$tb 
/<^K^bT^3^$tu#5o ^abfc^^^/>^etfe-g^i-^y:^>Kfl. :*:^?«r*l5^$ 40 
[0160] 

y^tf^-Kfi. ^>^y>-^Jiii:m<^^5^^^=^-^S^*?3Z^^f^ffl{^o^.^T. r^>ir-r$ix^#^o 

3T3-L1 ^gM^teiB J: l/L6S5^^» (ATCC) . ^ /U - ^ ^ ^ ^ -7^ ^ b T ffi 

^tL|§-5o 2x10^— lxl0'°ffl(D^te%96 ^ JVZT \^ — V (D^ ^ =^ }^^^\ZlSS^^^ gE *0 S « CO 

:5^yu n — ^ i: y :?tf V K Sr 1 /iM~lo /x M ^ /;/ :rci&5l S5 ^ 3!> ^ /u-^oSd ^ ^ o ^> < 

it. (^fv^yvjib. y:^>'K?ib) ifBiu^^i* (-r>';^y>'. y;cf>Kifeb) 

»fiBt>ai^S4xSo ?fct;i(£SS^^J:t/iiiMS<0'Y>-^y>';55^73iyK::Afl^?>tt5o CO^ i# 
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SRfei: UTWffl>i^6<}^ ?i D #So ^ $ e> ^ife $ J^. > :^ y >^ <o ft St 6<} 

> S gg v^ T ^ iy y ^ ^ . 

[0161] 

TGFpi fi. ^m(ofmmm\ziai7 ^^ti ^^^MfKW^W t X < ^ hi^x y) ^ ^ti^ 

>r>^ II TGFi3 U-tT"^. Smad 2^fc^iSmad 4 ^igct^^S^fflflaT-g^^-r-Swir^^^Snb 
t^TV^^ (Kim SJ, 2000, Cytokine Growth Factor Rev. 11: 159}o — SB M ?S ftJ *J S 

^ ( DPC4) \± SMAD -yr^V— — X^K>. jm^^&ft-^(0^:t3tj:^^:y\^^=LU 
— ^ — X^h (Prud'homme GJ. 2000, J. Autoimmun. 14:23) o ^ J5£ S RB. W J: 1/ T 
h — i^^SI«SKI8«i5S:<£ffl LT. Ay JIS <75 ^ g «r PI ^ b . g B ^ S 4^ T ?W^c7)ldtt 
Sr^^L. TGF0 S^o^i^Kf Iw J: o T 7)5 Ax^il-^^OilKtt Srffi^i- ^ J: 9 JiSrS^e 

[01621 

w9l/^ofcSi^cDPI#SH(7)ioJi. TGF01 ;^^*SJ&^SK(7)^ai^^^i-'5ri:-efcofc 20 
(Massague, 1990, J Ann Rev Biochem 6:597.) □ ^<D^\&\:L\±. y ^ xi ^ ^ ^ n 

"7 — ^ :^. "7 :^ ^ y — {^itm 1^ ^ :y ^ ^ ^ —'i^ ^IJ^^M ^ ^ ^ T — -^ <D 

. ^m^xv^m<DmB^Mmm'^\:im < mm^j:mmxh (Biobe go, 2000, nejm 342: 
i35o)o -7 ^ zf u jf. ^ ^ i^^^cDiP^m^-ii^^ A^x X < mm ^ mn^mm^m^p ^^^^ te^ 

i:m± ^ it ^ t ^J^ ^ (Kornblihttb. 1996. FASEB J 10:248) « c- j un N- ^ =3r — 

if iUAP^-^ — if(D y T ^ V — l^^< — . JNK) ;65cJUN (^^H^(?) AP-1 >^ r ^ y — ;^ > 
/<-) ^ej:t/ATF-2 (giJCOfe^H^) ^PSp-r^ i 5 i^ffil^^b^ tl.^Smad^ft#ttS^^ 
aLT. TGF^ r b COfPffi Sr ECM (y^ffi^SK) ±Xm^^it^ (Hocevar.b. 199 30 

9. EMBO J 18:134 5) ^ TGF 3 O ^ fg 14 ^ ^ jun jo ^ smadg S ^ S'J ^ tw«6^<^i-5r<t 

*::J:oT. I^^ ^ t:: 5^ *f ^ # ^ o i6 . t h— tJ;:! J; I/I&m^^sajia ^2^ U 

A$tt#^o r<7>^Af±. S ^ ^ — T'^^ ^ . ^^^5 smad* fctt Junius 

^ X mm ^ . mwi ^ Si n fzm m t t^\^^^mmx^mi6^\^^^ ^ ^ t s^iDtL^ cDi^k 

-5^: (L;5-b. •^<7:^1gt^fi**D) . ^ ti b ^t:' cDNAfi . ^ >^ y< ^ % t \^X ^ . ^ <D ^ 

mm^ ^ o fmm9\^&W(oMm (±xg<^pcNA \zm-5\,^rcT y ±^ x) *3tji5j'^> 
±^ {zis\.^x . 4sm rs X fm m ^mw <o ^^j: X h ^ y ^ y ° ^ ^ >itm^t^ . 96^ 

— h^Xy^y"^^-^^ EL I SAT 5/ir-rSrfflV^Tal^$i^^"e*>'?>7o ^(7?:^ 
b v>:^&tJ . *^c^<Oi^i7)#6^^^^i-5 r <t ;65T-# 5<, r :^ n - ^ ^ffl U T 

mffj t x^xmm^ utt^o 

I O 1 6 3] 

m^m^-hm^^m-^ so 
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7. 1. 1. mm^m<Dmiti 

6.1.3.1 j:(76. i.3.2.« x*mm$^ri^^mmmm(DT:^ h-i^^^xrjm^T 

# § ( Appl ied Biosys terns FMAT 8100) o TtJ^K — v';^^Sj:r/^^^l^^i^T-/i?-fb# 
So T^Kb — >^^:fe«i: U^i^^ o -C . Cy5. 5 Annexin V T 5/ "fe iB J: IJ^TOTO 3 f*: M 
%: ^ tl^^^M l^"^ ^ (Applied Biosystems) o Cy5. 5 ^ ® PCNAgt (PC-10. Santa 

Cruz Biotechnology) W ^ m M T y ± ^ \Z ^ m V m ^ . T y ^ -f ^ ^ ^ h % f>'^ 

Aymm^(D^R^ ^ n^Ji^^-^m t LT. MCF-T. NCI/ADR HSSTST. MDA-MB-22231/ATCC. MDA-MB 
-4335, MDA-N. BT-549. T-47D (NCK ATCC) m if h ^ . Ty±-(^tlW^^ h HM 31 fl^ 
i^^ AymmVI^(Om^ ^ n^J:\^^^Mmi±. DU-MS. PC-3. LNCaPX-feSo T y ± ^ $ i^hm^ ^ 10 

h i^mT^^ A^^m.^(Om'^ ^ ^^^^^M t ^ COLO 205. HCC-2998. HCT-IS. HCT-116. HT2 

9. KM12. Sff-620;55 m if h H ^ o T y ^ ;^ iv^ ^ ^ h B Ay m (D m ^ ^ ffi t 

LT. A549/ATCC. EKVX, HOP-62. HOP-92. NCI-H23. NCI-H226. NCI-H322M. NC1-H460. N 
CI-H522?55^ If htt^o 1x10^ -1x1 0*J@CO^^^ 384 r^z^jU^U — h(D^^:^y\^^lzmK. 

# 5 o 1 pM-- 1 M. »^L<fil mM— 10 /zM C0i;;?/>'K^'^y^y^'^^*M^c?#!i;^7^ 
KSr-g-tpl^MlS (±iE5.l.2 :ST- y :^ h $ixTV^SPg^$n?Sv^{?iJ) ^ ^ i" S "i^ ^ 1^ 
jr3f?a:yi--^oiJD;tSo l^tt (y;if>'K?SU) *5J:U^^14 {>^^l>n;;^/Ki;>') <^*fK^ 

[0164] 20 

7.1.2. m6^^W(omM 

I 0 1 6 5 1 

M^<o — m(ommxi't. '^mit<D^^m^i^. mmm:m±i:^m^$^^ ^ wxh ^ 

o lO CO ^ n >i V>M J: n . -^^^ h cDNAO ^ ^ y 7 y fi. pDisplay-< ^ ^ — (Inv 

itrogen) f^xm^^^i^^. (O ^ ^ ^ — \± ^ ^< ^ W ^ W:tb t \. . H Sr S » ^ * ffi 

yfi, pYDlS^e^^^ >^ y ^ — ^ flEBYlOO ffi^M^eM (Saccharomyces cerev 30 

isiae ) tttc?i^«^A$n:fc^ffii-<i5^ ^ -f^T*?gssn5o ^ h \z <r> %n fj: ^ in 

<e V^SI^SfisJ TMi . h cDNA^ ^ "y }) \t . y< ^ =i. u ^ jv ^ ^ — \^ X. ^ m, 

<7) S E ± -e ^ a. $ n >5 (Ernst W 1998, Nucleic Acids Research 26:1718) o ^ :f 

[0166] 

«;#6tiffi«TMi. % i7 :^ ^ Y y ^ :f ^ ^ . ^zf^YWmx. ^fz.\t\-:>(omm^ 

V ^^ts^o :^^m<D^^^^mMMX . cDNAft. pFliTrx^^^— (Invitrogen) ^ fc 40 

:?'U'^^'<r. ^mtam^^^^y^ K<t UTT'H'^>^l^-f (Robert R . 1977. P^f 

AS 94:12297) o ^mmi^V^^X . ^(O ^ -<X (O ^ 4 :^ ^ \^ ^ ^ (l^h^^-<^l^^. T 
/ ^ ^ y^ tj: If ^ \^ii>\^-i^\.f£\f\zm^^^ti:\^) SrftlfflbT. cWh%tL\t^zf ^ Y ^ 

10 16 7 1 
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^^^=^ - v-r ^Mm^mm^ u ^i^it^a xv^ dnae ?a « s j: o t « l ^ o 

[ 0 1 6 8 J 

r^fej FITC T tf t :7ci— -^^-r h ;^ — — (MoFlo HTS Cyto 

meter. Becton Dickinson FACS) X* ^ — h O ^ ^ 5^ rz. — ^ ?i <if ^ij $ 5 o 

, — K-r^iifiT-ii. cos 1 fma^cD^ ^ ^ V (DlB\)iS,i^^ h . SV40 

i.^Mtc J: tvtf . PCR;45^^;:^^ K» S: SiRi" ^ fc i6 ^ -5 o 

[01691 

[0170] 

=3- Ki-§cDNASr^me«??:&^>^^^*:^}Sf:: J; o ( x. . X 7 ^ K 0 ilX 

J:oT. Pl^$tb^T'fc^7o ±i&^OTXa— ^JdJzoT. U ± (O m 9i ^ n . 

[0171] 

[01 72] 
[0173] 

7. 2. XaT^7^^ ^^{rj:5:^tf35>^t7)f^^ 

^fc. >E+*y;«^^^K^1i^cD^S/^M6^<ba^-&t?-^^^ci^i^6.i.23ST'i!5 

y K-SM»S:Sffii L . y v K ib* J: 65 * ll£ E id « Si ^ it ^ t J: o T . 

. -^65>i^rfe (M^tf. r ^ y S^iE^iJifefe. KS^Wit5 J: i//^ fiNMR) t;i J: o t 1^ ^ 
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[01 741 

8. 1. -> /l^ g 8S O -7 y \i° if 

fcf J: rz-f If K n T-ffli?»^-§-ip-fr#^o (i) K *n ^ S ^ <^ «f ^ ^ ^ t ^ "T 
Sl^f^-fk y K. (ii) -^r - U S K ^S fiK fi£ ^ , fi^ll ;t . GFP14 -g- ^ V S , (iii 
) SiJ<o^T-SK<iO<i^^5>i:^-&fc'5VMi*£-g-i-5 "I Hg14<^ i> . < t h XB <r> mm 

^' ^ - *s r <o:*?i£ d J; o -c IbI ^ $ n# -5 w t T- , ^h\^. ^m.^<r>m^^'7^ (o^ o -7 

I 0 1 7 5 1 

9. 1. U - K -fk #i <0 ^ ig -f k 

IS (SAR) ziSffltSE^f^v, y-K'fk-^ife<0*®-(t;<OSfi|t'i9^5. « ffil IS ti 5:^^0 2-3® 
« t^et) o fc-g-^SW €r^ffl L -C, *32V^^;liS< T-^-& L-r v^-5^^^SrSg«-r^ r 

^h*fr:^;?=f-:^h) , 

[0176] 

mm ^ K ^ ^ m. t^^ ^ - (r>m m m\± . -tcose^iic^t-r-s y ^ :y Kf^afnttSrtiiD 

[0177] 

10. tm.U=f-M^ y ■i^ ^ ^ 'y ^ (IK SILICA) \Z.Xi>Tzfo—^ 

^^SS:Se^S!{rBa*<Jit-5J:5tw->y* (in silica) -C-^s/f"i-5# 

[0178] 

y:tfvK-:SW»<^^Sfe7'-^Sri*#i-sm-iS^^3^->^7^^SrSeti-S„ 
^ jt SE -g- ^ ft 5 . 
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(01791 

. 3 > h r 7^ a - ^ iz X m h tiW ^ o m±ii. «6«J-Irs/Hi. gS^iS-B^* 
5, ^mmtif^^f^X . V :ff V y y ^ V (D :^ ^ <J - =^ :^ i n 0 (O \z^m $ n . 
[01801 

X ^ ^ ^ (D ^ &^ T -y ± -f X m & ^ ^ o rrox — ^5'iS:^-'tS«^^->^7^-fc.{CA;^3 
[01811 

* ^ <73 S'J Si r- (4 . ^ .® J:: M U S $ S e<) 13 ^ -g- -f- S , 4 jt (4 S «^ b 
^-*fcJ4^-'IS««lfg->:^7^A|cA;^-t-5, 

^^^T. r H ^ W -> ^ 7^ A ^ ^ffl LT , ^ Ti^^'iV^TS^. * fc f4 # ^ S I- 

L# -5 r i: T- •£ . <fi<0?iJ^I4. BiW b fc fit^ff # {::: 14 1^ ?> "C 5 „ 
[01821 

2|c^e^ <Oloro®«T-. 3.--!f-r4St^«WSrSS?i-5o JSicJ-, ^-tf-tt. 

i^^-r-5JJ;(/>'K^, lli^e<){'*fci4^-1t««5^->;^7^^*^b^:^i-5o i^v^x^-tf 

[01831 

*^BJ</5S'J<^^^-C. — if-l4^^^^MS:al«?i-5o ^-1f-}4, ilS^^tvfc 

*mMSr^«5-r-5y;«f>'KSr, *^Wlc:4fcJ4»-'lt«^m->^7^^*^?jPJ«i-5o ^ — 

[0 1 8 4 1 

5o 4:|llS0!l<O*?O<?)M-e. — if — l4^>-/-«i?Kr-fc5^6«JX isit/ Y S:SS^L#5 
^^T^-^J^iSr, ^-■r-»4»-5„ $P>»3. 3.--»f-|4, Y«r = - K-r 5 IE «^J!a 

[01851 
{« 2 ) 
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[0186] 
[01871 

im 3 ) 
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[0188] 
[ O 1 8 9] 

it/ 3 ^m^^r -y ± X'T :i< \- — iy :^ t:m^ ^ ^ t . >J :>f >■ h' 3. 4*5 J: 0= 511 

, sk'sm^^m^-r^^t. ia^t/y^i^KK 3*jj;t>* 6 am ^ ^ m ?t i> :l t ^ mm 

t^T. !J:«fi^K3 i: 4 ^iK^ < 50 utA^imi^yL \zm ^ ^ ^ t A'^ m >^ h Tti . \nn^m 
7^ A ir i -5 itsin > mmmm^iz . Ci) ^^stjx iiifigff^^igic l?# 5 r t . (id 

y>tfvK 3 H^i^ y — K^b-^ife i: L T + «ttT-fo 5 r i . *J i 1/ (iii) y :^ V 
K4 li^igi y - K-ft-&«S9 U Tg*Lfc««T'i> 5 r i: Sr.T^-r :i t /.C So 
[0190] 
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[01911 

^-^^ ^ ^ — (O ^^-i :^ J\^ — 'f V h^f^TML m7L\i^ NCBI, Stratagene, ^ fc II Incyte J; 10 

•9^#bi^-5t: h :/ n ^ — A <;:) H@ (D ^ ^ ^ K =i — K -f" ^ cDNA^ . 96r>;x/v^(^g 
;^ X A (Tecan) Sr ^ ffl L T . DES^^^g-C^^— (Invitrogen) ^ A i" 5 

. DES^^-< ^ ^ =1 V $ f:L ^ :^ ^< ^ W \^ ^ ti^^ ^> ^ t His ^ ^ ^ M ^ ^ <D X- ^ 

^(O^^. ^ CO n - K $ tb/c ^ V ^ 4^ t:i $ n . His^ ^ t ^ -T ^ ^ 

^i-^yJ>>^mmi.X±^X^^o -<^^ — ^t#JF^S^^SSt4^^:*cl§SF^ic:jgS^A 

J5i^^te;5^ ^ tii U . ^m^^^^^^AOx..^^^^^^ ii:. $ b ^ 4^ Qi agen;& ^ 

M^izmm i^mm.^^ ^ — ^nm-r ^^km^^xt ^mti:mmm\^^\'^x . qiawsh 96 u 

Itra Plasmid Kit ^ ffl b T ^ ^ 4r ft M "T 5 o ^ (7) ^ h f i . ^ « ®l (7? ^ * ir Qiaf i 
Iter 96 ^^^lyWT^U—hv >^^;^^K DNAcO ft S¥ QIAwel 1 ge*?^:/!-:/!^— hS:. $b 20 
\Z QIAvac 96 SglPji?I^ST-#>^l/-h^MI#twmS-r^lw fiQIAprep 96 ^ ztl JU U 

mxm^t^ in. — ^^tr cONAif a sr-g-tp^i^ Srsts-t- ^ ji!> j^ia?fl«:S: s tbs 

o 

[01921 

nXU^^Umm.^ ^ ^ — l^f^^^X . y>^e^;&yi-i/»>AtcJ:^S^e?)*?^«^A::^?^{rJ: 
o T 3 3 ^< :3iS2*fBte (Invitrogen) K ^ A ^ . Se 1 ec T g m ^ i# ^ 

X A (Automation Partnership) ^ X . 1^ ^ ^ — \Z t <D y^^^^^COi^B-J 

B^^<:^^T^m^m (Invitrogen) rt T* if ^ S 5 o # SelecT '> 7^ A . :S:^150e(O 30 

. i^^icit^cDSeiecTs/ 7^ A >^ i-^ c!r . \mm\:^^(iom(r> ^ y< ^ w^x^mm^^ 

^T'#5o 24^Fb^^. ^g^^^i##agi;iJ!jD^. ^< ^ « ^ ^ S: ^ % b . 3 0 @ t 7 0 B 

ifS&'^ffiL. Biorobot (Qiagen) ±C096 ^? /U ^ CO =i >$r yU ;^ ^ A (Qiagen OIAexpr 
ess ^ /< ^ >^ 7^ A ) rtSCii-To ^V^T. SDS^^W* fc tiflfe^O p^pSI^^^W (Qc 

) 7 . Tecan Jgflc^^V- Kv — (;iJ:oTrcD^>'>^^^K55'* PHAST yl. (Phar 

roacia) ^ ^ tl/ S o 
[01931 

«*9 60^^/55. nm^'B^mi^ ^ (Haystack) {::J:oT. >fk:^TU^Ttyir-f (fi?y;t 
. D 5. h^f^^(f V K^— (Tecan) Sr ffl L T . M Si $ ti 3^c « W ^ :^ ® S: 1^ « 

h'ir^t^T y±>{ m^^i:96 e^^n/u^i^-h^i^^^ffiAL. y:^vK;^5^'^Lfc#«?^> 
-'^ « ¥Si-t- 5 t:^ Is] ^ S 6 ^ ^ ^ X m^'^ ^ HPLC (Waters 2790) \Z ^ Z 

u ^ ^ (Gilson) lCj:oTSISl^n5o R^«9i:^^5^M09-CMt. t^^K^/h^f^f^ftixN 
(Tecan) S: ^ ffl L X . S K $ # 6?} ^ V ^''^ ^ ® Sr ^ « y :^ K (O 7 ^ ^ 

i-^^^it^o C(?)96!>ciiyu>^u-ht^, «3J^I^. ^S^^^-^^^K^^S^y^tf^-K;^^?? 50 
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5i^BI$-t^5i»fli^^to;(7 - h y ^yv^-g-AyT'i^t). h ( Tecan ^ Qi agen) iZ X 

(Tecan) l^^Unt: . m m (D - h :yv>^'i-tp2#@(?>96'>^yU:7^U - h^-^EbS"^^ 
o ^ h\zmt^nmmX*\X. :^ — V V ^ ^yl-m ( Pharmacia) *1j ^ # ^ >^ V 

tz\t^(Om\^m^mi$'^^:^ y - X (Tecan) Ao^T. ^'g'y;^>'K^^>^-^S;^-^iS 

IJif^'KJl. g K-f V? ^ ^ (Waters) CD^J-V^fcHPLC O ig? *S :<7 ^ A J: o T . WM^^ 

. FTiR. ^ tz\±uv^j^ytnxmM ^ ti^ . Rio^ <7)mmi^ix\^. V ^ V ^ ^ mm ^ 

>'^<^Wk. mi^^^^^Vy— (Tecan) J: o X . 96 ^7 m /U ^ MALDITOFK fi W ft (Bruke 
r Dal tonics) 3S « -f" 5 . ^ >K h i" 5 o S'J {"t :b 5 * Ife fi?iJ TMl . ^ ^ ]) M V ^ ^ 
omm^ :y ^< ^ Wt^ . ^ y V ^Y^\z X. ^ \z X. ^ . 9G ^ in ji^M^ — h (D y ^ ^ ( 

M;tfl\ ^ha-fe/Uo-;2L) ^-^fi^Sj^tl.^ (Tecan) S'i H ffi TMt . w D 7 

^ /u^ ±^(D^A^\^ . y >( ^ ^ ^ — h ]} y iy tm^ms t (Dmiizmt^ . gee^^i/u:^ — h 

y ^/ i: 1^ CSf^T-mS-r -5 o ^t^X. MALDITOFSSi&tFf ft J: . 96^@ O >^ 

^> h ^ 1^ « t y K7!>s^^b. >(k^^i3j:t//^/t{:i«^4^<^K*;^-<> 

h ^ o :^9Xv^^fzmmi^y^y'J>>\zX^'f—^^n'^s )) ^ Y t (oUt^ (O 

lRl*^:^;55^k^T U>r 7^— ^ ^ — (Chemical Array Database) \z7<ti^f\.^o 
ct:):^ ?*COV>-riX t> . 384. 1536 (<@) ^ M <^ ^ X ^ X # ^ o 

W\^\Z ^ ^(Of ^ h . IDBS Activity Base^fcf^ Price faterhouse{::S-^<<tSS 

ttSl^Uv'^T"^ (LIMS) ^fcfi. fiiicOLIMS y>^h^:cr/'>^7^At;iJ:oX. A;^l^ 
SX# So 
[0194] 

HEK293 CHOSfciiCOS ^JSSr-g-tf. fife <7) — i§ 14 ^ ^ S < * ^ ^ . ID ^ :^ 

S:iifflX#S;55. :imwPg^S tb^^ir^o ^ . n - ^ - ^^ h >- a . ^^^v^v-^ 

7^ A ( gij X. . Celligen Plustt. New Brunswick) ^tL\'X^ ^ y V — 

(Ami con) (D X r> ^J: . ffi^oSKjfb^/ct^^gSl^t^^Mv'^^T^^^ftfflX^So SU^^HiS^J 
X li . New Brunswick^t <7)1 L ± <0 y< ^ ^ V T i^ ^ — (D X ^ ^ Wi ^ ^ M . ± 

i&<D X 0 \Z^^ ^ — <0 pCmky r ^ y — ( Invitrogen) \Z m ^ X \. fz ^^.^ 

— A ^ ^^ HEK293^5S (Life Technologies) (Di 5^<^/^^^ii^^i^5o 

— m&^^zmm.^y^^ i\^f^ cwQ mmiy^mx t ^ . :Lr^h<Dmm.m(omw^K\x^ Lipofec 

tamine 2000 (Life Technologies) ^{£fflbX$a*.t<II^XtSo R ir^ ^ \Z 
v^X. tefio JF^«^A*ffi;55<£ffl S tbS (0iJxtf. mt^^TLi*. y ;i?7 a . y :7 

=iL ^ ^ , Lipof ectamine Plus (Life Technologies) tz \'t^ (O M'^^W^) « ^ H b 
{Z^ Invitrogentt<D ^ ^ n f& CO ^ — dfe ^ . n ^ :Scm\Z nS.^ ^ tl X ^ X ^ ^1 m ^ 

fjimmw\zm^^j:^^ ^fz\xmm&m^\zmhf>^fi^^^-^x^. ^n<D^m.^^ ^ 

[0195] 

CX . n-v-^kSS^^f^Sr^fr ^(O^m. :^ J:^ \z < ^ m /S: ± 

e> n 5 (^J;tJ^. CHO* fc ® — ^ <^ -> ^ ) o f^^6^^^° — v 

rn^mM^ it ^ ^^^^ ^ — i:^ Ayxi^^ 0 ^^mm^m^-r ^^f^. :ts xxj^mm<DELisA 

T y ^ 4 fzn ^ ^< ^ (OHis^ ^^^liM-^fzi^(Di&(Dm^^Ty±^{zX-oX. # 
[0196] 

^ h\z^ y \^^m^ XXJ^:^ ^ —^:y ^^m\'X. *«WcDt^-rjx<o:frfetc:t 
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mm^9 tn . ±m:^^ {m^\i. cho. hek 293. cos(ox o fj^mm. 

pichia) (O ^ ot^mm) . ±mi^^^ ^ im^i^. /<>r^yT^>^ - (BrandelttcONew B 

runswick ^ A . ^^^^^M. m j& ^ ^ - ^ . mm^^. mmi^m. skm^m^m 
^tz\±ikm^^mmm) . ^ xu^^^^f^-t^^^^mm ims^ v/^^y^j^:^^ gst/^ 

lJ/^f:^\iy^^P^yi- — yy h (Dli^-rtKO^I^I^ . m^^^y h v- ^ ^ a (Automation Part 
nershipttKOlS^SelecTa ^ h <D X O fj:) (D X ^ tJ: ^ ^ ^ X* m m M X* 

#^0 m^ii. 2. 4. 5. 6. 8. 10. lo^ lo^ io\ io\ lo'm^t^i^'t riu±(omm^^ 

10\ 10\ 10\ 10\ 10\ ^fc\^lQ^mU±(om*t^1^^(D4-i^l^i:m^i^T^y±^\.. 
[0197] 

@ IS fo a o 

[0198] 

xxfm^ti^m^-^^xmti.xm^^i2^^^^^t^M.i^6^\^m^ i^Ti^-rm^ t mcum\^ 

[01991 ^ 

[mi] r jte^s^ b ^^M-- J <DT ^ ^ (om.n^Ti^'ro 

im3 ] ^^i5^i:2^/uP{£<oafPl4S:i$o^*e«]!J:^>'KSr*SIUttmi-^. P38MAP ^ 
[1114] P38 MAP ct 5 86002 - ^ O ?^ /> <J: . mmH:^^^^^ (O^ 

K^^^Jb-^^oHPLC^^Sit^ ^ ^ ^ :/ 60 r < 11;a-^i:M^>*^'r. -1* <3^uv 

[m 5 ] ig^i^7i?-5>tt[±i p38 MAP 75-?>^«bfc^b-&4^;5S^ 86002X-fc^ ^ 

[137] P38COa«^#tt<?) 86002 ^ — i7 (OW-'P h . ^ }^ ^ :y ^ — ^ ^ ^ \^ \t . M^WL 

h/uSrSJl^-T^S^?:. ^ (D y^ ^ hyi-tcfi. ftfi.(?:)i^— ^?^<t!9t>f:i5;&^twigV^§S^^C86 
002 <7)#'^^^-r t''— ^ D/Co 
[mB\ yyv^S^J^#ti<^^^^'t:^>'t''-*^^iS'>^^ 86002t"— ^ fc -5 
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PROCESS FOR PETEKMINIKG TARGET F t TNnTON AND 

BffigTIFYIWG PRUG LEAPS 
B"7fcflrT¥fip< of ihe bventinn 

J. PsTypPUCTTO^ 
Tb= pccsoit xDventixm reiaies Cd q xneibod of exposms caxsets lo a 
phFTT li'y 'f r*^^^ tigamls, coDertingligand—^arEgtpans. usiag the Kgggd to 
analyze (be targes biofagcal f a n cb xw i , uxJ optknally tHestxTying the Kgand 
dscaDcaUy vnd/oj streotoisl^. hi oa6 esibodiiaait of the mvention lisanris or 
f yVi^»f nn< T?fn^ r'h»Tmay*^r*"y r^w^m trr^t^ Id another 
>i| pl»T«;lnp>»Tt< uf (he laventimi, Uguid — targpl paxzs rtc coIlcUed aind uuHyxcti oa 
a ge a on ri c scale. TTtciovcimoafuifiKTiclBtEstoaiDctbMl of soKCzdnsa 
pluxsHty of potEsnal Egsada in at loBEt ooe bioansy for a efaanga in pbenotypa 
and Qsiiig tb: llit(s) to tdtsdify tl» coix«qioiidmg tcoleaihg- tarset. 

2. BACKGROUNP OF THE INVENTION 
2.1. TRADITIONAL APPROACH TO DRUG D ISCOVERY 
f n gcnernl dmgs tS aovcre d in die lut SO years an based on 8 few 
bandied tsrtiEta cod there OA presaitlyfiboitt 450 Talidited targets osed for 

typically beeo dgyekyed osiag &e tradhjnnal a^TptuaLii to dmg diiooveqr in 
Tririrh ftK tBrgri W m WfirH rrm>Z Irialngy inelnrimg gene 

orrer-catpiession, gpK knockoot, gens sequence homokigy wtfm a nng fax 
funcliotril tlnmimis, x« ray ciystBDogCBphy, 
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or i ^rdPr tidlular and lnub|peal assays. Fuithenaoce in Arag disravefy as it is 
Frasfeed today, wgct vaMiiion. assay dcvdopmssi. la^ fercmhpnt screening 
and Icsd gnsistion an patfinmBd id series. 
2J. GENOMICS 

se^BBoeiiif of fiifl > » " ?T> ]i ii g^ nnnm pwiVwa ji difficult bus cssetitiaJ fox A 

the valiie of ftehnman gpvww sofasTxe. It is esobnated fhatof the lOOjOOO or 

ooscgGacaip'<heh3inanBeaoace>ctiiiost 1 0.000 of tbeae Rencs will be 
10 p1 i jtmni.r i n i La ayusefa3taiBets. TMihcaeimoiberof ae3CTno>ciwhelining 

flie i ediictM o i rt appmach in ggK mBdafion tbendiy presentiDg a major 

bonflcscoaE in dzns discoray. 

Tlie ascumaladxis ouus of DMA seqae«c daca hu ^vsn nse tt ^ fi^ 

^fiwy^^iftn** gr^"l>" prnTTiw*. to allewtB the botflenecfc. Gene 
IS ntpiraiwi l»rgtTHngg*lll"»*ft «tM^gJ '«™g PM*^ srraya (Dc Kiri ef ai . 1097. 

SciflnaB Z7S ;^). PratetaeaqmdoapcofilsigcanbepedenDedosiagpi^^ 

Boajrt 0*«wetetz CP er a/., 2000. Dmg Dtnr. Biaawch 493^). Gene GioctiriB em 

be stodied V tlK intiodttctka er iDoiBiiaxi of a gnc to 

daogs in phBootyjiai AtleniBim^,anBat)$eos»ardboi9meTeEriooofa£efie 

20 TTiay ^ " TplTTWl T" ■ ^^wwty nf tv-li KmBt rtr narjyniagiM jnglniKng tnmiqpatic m 
famdoawt mice. C ei^anj. BcfaiB filh, Drosophih otyeast (Coatere LA et <2l. 
1996. Tkands in Genetics 12:510; NadeaaJHefoC. 1998, Cknx. Opm. Genet. 
Der.8.3n). 

IXfiBBodial gene ctpreasion can be detected vang a vaziety of teclmiqoes 

25 TT^Iittitttg - Mffmrmnlimi Kt -n v M» X n g (TaAto TP ML ri, 19M PMAS 85:208), 

snbtnctive bybridizition (HednckSM eL bL 1934, Nature 308: U9). diSeientia) 
disphy 0 iang P aad Paidee A 1993 ITSSZf^l l)b gens micToaxiay {Lock^^ 
€t at., Kabne BkytecbnoloEr 14:1675; Scbena M bl aL, 1993. Sdeoca 
370e 467; 2000, XatDiv Genstin 24-.23<>, Fcinesentaiiama] diffeitB^ 
30 (RkdanKM 1.994, Nitclmc Acids Rawaidk 22:56^ 

saqjBocing of GxpiessBd aaqiiciKe tags ^STIt). lEveEse liniaen^^ 
snalysit of gaae etpiesaao ^GE; Kadix M 0 nl, 1 999, Cancex Hei. 59*3464) 
2 
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and how captate microdissccHon (Sgnri DC et oL, ^999. Cotxict Researdj 
5S^56$6), Mknxzsny tadnwlogy represBcts the carrcEl state af tk» ait for 
ffl no mics and has "beeo used to (mdy cdl cycles, hiockaniod psibwa^-s, genaine 
tirufe ^7qTp^<T^«M^ yeast, oeU g^nivtb, ceO <<»fTiTTaTtM«inn cell resjioosss to a 
S sistic t' l n nKH 'i n l ^poe^c fiscascs (M. Sdiciui. i998. HBTECH 16:301). 

2J. IDENTinCATHTN AND rw APArTERlZATlON OF PROTEIN 
TARGFl'S 

Ucing clnssical bioatomical tesfaniqoes. pcwiood? tmSmorvs lecqitnts 
10 fox imiH rB" T^n 1rs hxve been kksili£ed >i Use pivtein level usiDg in 'viiro 

hindbezmtal medtnds inclodaig photo-crosslinldn;. cadiolabclcd ligand bbifing 
ncd offinily chromAtogniphy (Jaitoby WB'ef oL, 1974. Methods in Enz^iaology 
46:1/. Tliese rgr tV^^* zcqstre pnrificalian of Ibe protein. In acAa to clone the 
ga»fnrdwitcc{itiv-, {hcpepddeniu5tbcfbrlherscqpt^^ srqnm cc 
tS lucd to fXtynn (hc cDKA bx the proteixu ShqII molacsiks am b« nuiiolsbeled and 
used ID dtrterminfi the mokcular taigel (Kwod HJ eL ai^ 199&, PNaS 95:3356). 
Altent&tively, UDall molavliis can bo imiiujliilcxd mi an ega'TQe matmr and 
Qscd to scrcco cadnco of > variety of ccH t^-pcs end orgnni-gm. Forexoii^le. 
pomlaDQ] B (a Icaavo. mhStitm of c3*cIn>depeDdein1diisscs) was mnxuibilized 
20 ua 811 agaxiWD matrix and oseH to tcTttn eatiacL'; frran ■ dhraTa; cnltectirwi rrTocIl 
typct sudoiE&nuiiu tmd amnnbcr ofinot^iu'wilb Idsasc ectivity were bolsied 
(KuockaotM «L bL, 2000^ Chem. Biol. 7:4] 1). Altecnalively, tnpoxta u a 
cydotBtcqxptide thst inlctsts h^<fm#r d<su:tybliua wad STrests Oat cell uycit:. 
Two miclrar pioicira co-purified wife tustooa deasetybse activity fioiu 

andcDKAs Bscodins disimitraifi wen clonsd fiom a cDKA ]Saraty Cra3nlon J 
dL, 1996. SciflDee 272^908). 

OQUB^Sy^ Ac pQmuy ^fc r^wi tor scsdysij^ prottij^H-ptotcn] ^Ty^^bni. xs 
30 6ie yeaot two hybrid systan. In this ajiproadi, one protcm u fi a e d to flic DNA 
lriii£ag <Jfwp"m aad anotSur prntean is boimd lo (he DNA ocdvatioa domain of a 

a 
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wtiKhicIluuwlls^usltogtuw. If (he two beioologous proteizis bnng dse c«co 
doiBKiis t[>£ctfacr, ffccp die ycsEl oon^niixis Ibe pcuteius ndnsb ratsnct ore 
selaetsd by grwA (Fields S ctcL, I9S9. Nmm 24(h245). 

A yeanit **fbrar bjrblid** cmsci^jlkm acliralios tystm faas beeD ttsetl to 
S cloce » gcae aacndmga ppgvinosty identiSed je ee pt a r for the dnig FKSflS. Tliis 
fime hylxid systaa <fiipl^s on enchored daivotn'e of the ACthra liguxi B gpn wT a 
libniy of ci»4As ihsed to fbe nnscr^Ktooal acdvidcm doni^ 
ei. 1997. Cbam. Biol. 4:961; Liufn Satal^iWS, PNAS 91:12£IT;. In 
[•icitrB ef oil* Ibc ^onnoos trmdlfn of tbo nt glccoccrtwoid Tcocptat wu 

10 fiacdiotel^ADKAbiidi&edomain. »cD^U.eIlcodin5^FKSOSxc^^ 
(FXBP 1 2) wu {nsod to tlis ^tji^im ul actnnitioD dprnn ud &e two were 
npccssodmifac yeast two iVbridaysicm. The yeast cells wac plated ca 

FIU06 auS die cdls gFcw ui a way Ifaat tt» y be iidAiited by nodizDS^^ 
15 WhcD the atp c itLii firt was Ideated with a cDNAo t p icssi oo library fhssd to ttie 
trsascxiptianal actha&m domun inpfaca of thacDMA eneodiiix FK306buidmg 
protriD, <be ytsn (viticfa grew contused d^vlA. ckuKS encodnig th= F81506 

nttenstiogwilhaiitaiowDlttrBBt bBajBhaidtA e«£E/.,yaastcaIls itiihe 
30 pRsefloecdraFEBP12<;AI>4 ZI^3AbiDdiDg domain fbsiaai. die 

ttie FKSOG binding pniteta lapaanycin associated protein, and npacmycai 
ttnnscribe die HIS3 3 i q^w t a i gniBsoltowmg the ocHb to grow in the obsanceof 
fait^iiie (BoRfairdt A«( dU 1 997. Chfm Biol 4S61). 

Expxcsskm cloning can be osad to test far the targcf widiin a small pmd 
25 of jBoaais CSing RW ex. at. 1997, Sctesee 277^73). Pepiales CKuffer et al. 
1992, PNAS 89:12048), mideosjde dexivatiTes (HanslallsrEA eL a], 1999, 
Ckur. BioL 9:1 74)^ and dnig>bcrnfie saram a1bnnnA(dmQ-nSA) cnrgug^ 
(TaxukacL ^ 1999, MoL FhannacoL 55:3^6) have bees oasd ia expccawm 

X> A oofter toaeftd techrnqoe to cinsely assodale l^od hindins widi DNA 

Gseodins flic tcifcii is phage di^diy. In phagp display, tttich luts boca 
yi^OiM h \A ti lly used ID die moooetozut] antibody fiiBld^ peptide or protein Bbmus 
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eiB c aeate d on th£ vinl surtsce and scxccned for acdvitj (Simlh GV, l$i5, 
Sckooc 223:131 S)l Phase eic pcsixd 11k: taxgct wlucb is comected to a eolid 
plsi3s(PaxnilBySFcraiL, 198S.Ga3e73:30S}. One of ttie advaaJases of pha»i 
cfispbiy is thai Que cDHA b in (be phaue axnl (hu) oo spftiate ckuuns i£qp b 

} l e qulied , Dyaz has txsed 8 pTmp: dt^Iay afiimiy cohnso to isobtc 
macsoioaleaile* batooc smaB moiscules (US97A>44Z5). 

Rrccndy, Schr eJoU used Ibe caihin3 pnxJixrt FK306 as an aflinlty poAx: 
tn dnnc FKBP12 frnm a T7 cDHA pbags. display Hbraiy. Theyoscd ea a£mQr 
fTTftpTt bcerinx bLotinyiated FK506 to screea a phage Iflmiy piepaiod ^iSh 

10 hniBltn bnm rPNA- T?T^ph»0'rTrH<'W "^"^rrmg aftfytwcTDundanfaflmily 
sd ecli oi i shsrcA a conrmon 450 hp mxcrt which co n es pc nded to faD le ng t h 
FKBP12. 

Almmives to phage dtsjiay nyTQ^^»'p1if«T»H display (CvQ ex al, 1992, 
PNAS 89:]865;SclBirPIi*o*., 1996, Mc*hf>ds Pjoynjol 267:1 7lX po^jsonie 

Mediods£azymol2(?7:19SXFZ03intagg^(Wb)te3toni EAtfioI, 19SS, 
Biotedmcklogy 13:m5),ribosuxiai(fiiiplay(Hain3 J ef at, 1 998, WAS 
95:14130), suiccDsiir&icc di^daoriabectcmasdcolc&iTotea (Gcor^ooGtf 
oi. 1997, Nat Biotecfaaol 1 5:29; Owamt J «. aL. 199S, J- Imm Meifcodi 
20 193:17). Peptulo or prolansomalso be linkcJidimncalJy vap^ 
mRlUihAtasodoitCRc^witsRerfli; 1997. PNAS 94: 12297). 

2.4. CHEMICAL GENEnCS 

Own n»l genetics is a osw mid potesilial^ povcrfd app^^ 
25 gpry fimp-rm n ftrmngh llia naftof ehamicala to cause a cmKlifinnal ehango m epao 
fot p rsfs i rm nH ^tiT k - m However, oo date, if has DOtadvaznad in &um 

tislif innal dni£ <£sco^'el7 usiog nadhioiia] ttsm^^iput cell based sczeeniag 
A33qrs ngatmrt bxowD cnr^^ to Ms^dd drnfis are already available to find mare 
loiBio fluse targets. The cmxenl naxos of chemical genetics is d mn . mffl ated in 
30 tbeiMOdr uTRa^gaity SJ eL al (2/100, Cticm Riol 7:275) in which 139 

compoinids wen HriTt*'"* fiaa a higb Ihroo^ipiU screen of flie Qicnbri^ss 
SSvmet libEuy Car ndnUixm of ndtDm 
5 
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umMJ^otnbiifiDpotpiKizaticinKS&y. Of fee 1 ^ con^oonda. 52 ■o.xre 

OweompoimdwBsdeznottRnsedttbetoasmisiwfaidisobQized pihntin by 
v am m rc hp qB T P? »* '"'J 86 crnqxumds hud no eiTect uid thus Elraly 
S PKHftihtirf nwUMPT T^«>iw tiAinlTB uugea. For Que ccn^xmnds targcti&g 
rtm- titlwilm nn^fx. httitmA npm ■Tiribia effacTs an Aa duojMMBines and 
uyfcidHsluD. 7 wen: believed lulie weakant&jpnuisof toibuliu and one 
{moDtsaeztri) tras dcmoBSinlBd to iahttrit Ox IsicaiitnilKicd protna Es5 (k^ycr 
et. bL. 1999', Soeoca 286^1). Id Sk sosoof Hagepitjr SJ ef oJL, lowafGni]? 
13 Hgmds wtre yJeetod tince aamys wcce petfijiiDed using > l^and oaa r vnf ntfinn 
Bf20b>50iiM. [Towcver,lowASbi^GEBi:dsaicof£iiiitcdv8his ID 

qbQ fsorpSidagial scceen whidi bads to 1u1x£n 
15 TOtpwHf ^tk^ ''f "IfnliVjftfhB eatrrentinvenaaa- Scfaub tsrdying 
GIL dw romdarS GinetiDn^ gpionua DNA airqr >9|innch to 01^ 
cnedaii^ ORosaoU OR et aL. 2nOO, Nat Riotedmn1 1 R:304). Cheaiucils have 
Nrcn rvr^ fr> sft^ frmctipn tttk^ CTlrfivrin'^ w>gf. <h<wn to "hires ita eflect on 
(aiisdsialB89 

20 (EjgvliO, 1949»Si3eaetf 110:692)1 Howbiw, cnnent pcicJias is timitsd to 
identi^mf Heaads vUcb hind to kMwn UTtca ot to naid^ 
Rsultin apmieDliTpheno^pes. 

n«viiaik eObifs la dbioiii4srE» the fitiadjoa oTun^^ 
ntrnr^fi^ "by Hx s jUa r awlyaS*, Oiphaniecgrtprsiitcnaoddiby 

2S iQBDSS which dine DH^n^ioiKriinilan^ with pievioasly id 

On t^wt >«»^, ateth ■gtpercg* ME phttzd ialn » tttaytor supaJkmihi* Hg «ludi 
Qsiaiiiid pliysolcgicaleidsmSfigsadaieanlaioinL The pRtent stats of <be 
mis Id 0E8 gcoetie tBdmiqMS cff to OSS dbKKi or piocnn figsndsim 
to other man&en of flie Smily to detmnine fhcrr fimcnoD (V moe M et. al, 

30 2000. Biain 863:1 12; Doo^ S. et aL, 2000. J. Dx^ Chenk 273:12243; 
YimgC 1999. QmcarRa. 59:4519; Otkn U 1999. Br. J. Phsnsacal 128:103; 
waUuns C, 2000. Opistan mBjoachnology 11:42). 
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Z^, rWFMTCAL TARGgrCHARAClERlZA-nDN 
Once a tai^ is validated, two major cczeening caugones trz BppUcd: 
hmasssys km] xnedruiisxn baacd'»uay:<) (OonJon cS. aJ., i 994, J. McH. Chem. 
S 37:}3S6). Biousaysmeoscze ane£foclcao ceUofthe compouiids bang 

Ecna»d oc viabiliiy m ndaboKna. Fct ewople, ptmsSSn discortred by 
its [OUwlL iufaibidua in bectertal coliore. Mediamsm based assays iscJsdc 
h iOfVrm e-'^l -TVty* nm Aur i n g an effect on enzymatic ccoviQ^. ccD based asssyi 
in vtich tho iSTgec ond a xrpasax system (e^.. loclferase or ^gabctosidzse) 

10 tarrebtanixiltDduccdinluiiad] Qrfoukjs AcL id-, 1997. AaikraoQ^ 

12: 533). or h rr-f^z tsssya. Bmding assays can. be pc afon acd wilb tweet 
fizfldtoa^abeod(Bo6W^N«{<xl. 19S9. Namn 1929, 3'11:157;MeUalM. 
1994vPNAS91,33l4) or chip (Smibeis 2000, Cinz. Opin Iii BiotecbixJ 
1 1 ;47) or captxtjcd hy <n nnmobiHzcd antibody, and (be bound Ugacds eic 

13 detected ttsoaOy uoins cnkxnmetEx or by moasming fluocESceoca (&inberg S. 
2000^ CuiT. Opin. in Biotedznology 1 1:47). 

In amut) ocivcr binding assays, mnleculcx binding to a target of kixnva 
ftmriirm hnvc obo bcBD rcsolved by capillary tleetropbansis (US 5783397; 
DS99.1545S). M olbcr ocHT assays, libtwiK were weigji^coded aod 

20 dtaamvobitcd usinf mass !«pectmscnpy (Caiell T nl, 1 995, Chem Biol 2: 171; 
Ftng AS ct al. I99S, Comb Chap Hijb 'llirongl^jct Scrten 1 :23; US 99/23837; 
US99.'D0024). HPLC has also been used wilb -mass epeztroscopy to chiuUaize 
c ombin atarial Hhiazy purity snd lu anaiyxn niKlaboHtcst la plasma sraijples 
(KocfinachcrWAe^dL, 1999. Rapid CxmimuaMau Spcctrom ] 3: 1991: ZoigL 

25 ol, 199S; Comb ChmDHi^ThnmgiqnitScieoi 1:101; Nedved ML at oi, 
1996, Anal Chem 68: 422S; Zicunrr D W ai.. 1999. J. Chronvitngr A SS4:23; 
Aobisnas JI* Comb Chan IHgb Throu^^Jt Screen 2:2119). 

3. SUMMARY OF THE IKVENrnON 
30 ThepxEsentiimzitaonrdaxcd tDthcQsoof aUrselof onkoowniuncti^ 

to n rr V wTt for ■ttt"?! molecules fioni a ohemisQ] tSbmy wbicb szv (beo osod in an 
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(bediesaicalininnycfemixedwiflillieprDtBntii a binchenncal Irindhig uway 
nM (hfWft ffaat hrwJ am ftiwi (mwpwtttiiil Tn pgr»ngQ nsrA mmm vim tain 
1^ liiou^y u desmntoe die fbzKtiaD of tie gess tay a dUBge in a ms^^ 
ptifjKiQfpe. in a litalagKB] oc paftobgical ooodition. 
5 Ahcmatxvcb^, 11k iBvcotion OSes ^endcals^dikbij^^ 

f | s jin j » p fn a bso9SBy id dstoziszBV dio ide nti i y of ttie bigeL TIk invouioQ 
pxuvidts aiaeOwdai scnaaiisg a plnaili^ orpoCeotial UBM:£b id at Inst one 

and Bsngdie lig^nd to scteoD caixlidale taagets to tdmidfyftepaiticnlar laiEPl(s> 

10 na>paimble Cut ibe alteied pbtmo^rpo- 

The iDVentiim can be used to define fibc fmxtiaa of gpics szid ^ 
sssiiltiioBosaly nilidsiB the dnsi: taigst and genaata a drnj; lead ttms 
stoemlining tbe dnig diseovay process. Hie sttucnne acthrily iddiaoslup 
i I ifniu u&Di provided }iy lite pBtaQcl conipaTisoa of a Inge iiuiuibcT of 

15 stiacturally divasw bits which biod to the target, btit Iutb difiCenaat activities in 
pliaDO^picassQ'icaBbetuedcsT^ridlyapxtm^ Uaqg ibe iuveadoq. 

00 massnw noinben nf genen {vnrided by genomics caa be qrn^^ 
aonod aadiBcfiddrDKiatsets can be vofidBtcd cod selceted fora given dbenaei 
Tbe pieseDt iuvejulloa is di£feicitt fioxn flK art b ecaus e fiie latter dessifixs 

any prior IciKrwiodgP of toigct identity or RiucpIkw. Fuii h emhiu^ flto pPBifint 
uiveniioo does not absohilely cB<priie fee iMmsiiaint of a predeTrmifiirri sabiani 
of H raT tf ' ^'>a ' mas m Ibe canslnicfiaii of its Gbmy. Aocnidlr^ tn Sie tnvetttiaii, 
viitua1|y any Hgapdlfaaiy pro du c e d bjr condasatoiBl arnoccamfaiBainDBi 
25 amtsmj^becsed. Won- finri i in g exwinpl ea jpctode c h e n a eal, peptide, mtncal 
product, nabizal prodnzt-iibc, sugar or smSndy lihraiie*. Peptides anl pioteiru 
can be made to cross (be cdl nonbianeinbis a acqpensc fiom UIV TAT. HSV 

SKtf of., 2000. Trends TZt Ceil Btoloisy 10:290). LOiHriesiiBiy ctnuadofpoob 
30 of£saDdsorin^becaIIectiaDSofsingletisaiidsscieoiedindxvidital]ty. 

ADoraEi:^,ino!KCi3>ect,tefaiveati08ifbatnnsameauxlforBelsad^ - 
a c and ida t e Ogand wtachbinds a target moleggte. Ibis aoefiiod mvblves 
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rooiBctmgaD ut'vitm sample coclodii^n tirsfit molrcole witb a Hhnuy of 
i- ffT[<^?« ^^ pit liquids ^TTi^'T oonditiOQS flue sUow coarplet formctios faetnreen ibc 
aigecnu^acalsazidoce<Rinoieof ttecaodtdatsli^nds. Tbecompiecu 
laiUtnd. «*3 oar, w more oflbe cxndidatc ligssdt aie tecavercd from flio 
5 coaqilac. AdditkmslJ!^, ax or more recovered canctidtie tignnth ore identified. 
In vaiunu embodiments of die dx>w aspect the iir^ motoaile is. a 
ojokculo of uukiiouro bioIugKail fimuljon or s moltxule that his not licea 
pienausty validzcod &5 a diug tEi:g^ lo oflicr cisbodxmciiti, ^ libmy in cfad cs 
at least ton> diffttem chaniaiJ scafEclds oi inctiKl es ot least 1 1 diflbnt 
ID ixmpuisa^s. Id v^ha cxaboditDtaiU, dis cunq>lex is u^^jiisd tsdi^ sree: ex chna o u 

cevdSB pliasB (15KF)> GFF. oi CFFB rsm). In odssr cjnbodimeots, MS, IB, 
FlIRf MMR, aod/oi UV laalyds is u5Ed to ideoti^ ibe rc cova e d cmdidBte 
Hg^nd. To yta oflieTcinbodiingnla. Qie tnefticxi indudat dctermiaina the mass to 

IS cliaii^n&o of ft panel peak, a fosmaotpeeKond/oT 01) isotope peak tatte 
mass specmtm of Ibe recovered candidaoe ligand. En one groboctimeot, "die 
mrdjod also includes cnntacti ng tise un^le with a cnmpedtnr W^tzid Ynavm tn 
bind the tergct nx>}ccalc^ Thia coctpctitof may reduce 0« number of Icrw aSinity 
i»a«i«<<atf iiEBOds tosBl bind ifae txiget molecule, aDowisg the hi^iex aCEni^ 

3fi aoMUJHie iismda (u be scfedod. 

Id BDotba aspect, Qie inTCotioa fcat iira imoQig- method for scle c t rn g a 
csndnialsbj;8ndMucb'bi2M]BataisietjnoIecale. This method tovolvcs 

t j i | |t»r;tfng mrt (g VfJTO Sap plc inclBcfillg U fijSl iHTJ^jl mulsQilc UIU] a ynv.^f 

tnget molecale vnSi a libaiy of r»nAtA»fr- Ug^oiSs under condnjcss &stalla>v 
25 comopleac fannstion between the frcEt tai3e1 roolecule and ooe (»* more of Hie 
caodBdale ti^nids aBow umu ptoc /umsiLlijo bstwtsen Qic secund bu)^ 

or more of the candidate ligmds. A first convex i nd ad in g 
the first taigot molecule botind to a anvlittafs Hgand and a Bocond corr^dsx 

30 Ooe or more of titso candidate Mgxais &oid the r t i>. i complex and/or firom tLe 
awf j< r«< r«TT|p}f»x n^WT*^ In OO0 eobodiniBEl, ihe method 



(80) 



JP 2004-534519 A 2004.11.18 



WO01«SS513 PCTfDS0I/4J«8 

; nr>hMfi»T contpirting, the ample wrb a coaapctJrc* bgand Viwvn »> hmil the 
gist tsrect moSccuIccn Qtcscooxid target molecule. 

AdditiooaIly»tbJ» jxmc&m pnmdesvaiiims maSiods fiir dstBsnniifi Ibe 
n m'^y*: ? ot u toga awlmde; si^ as a mtiuBlly or ooo-iuaxaDy 
s ocxsniasiinddii, iiiiekiBAdiicaibdivdndE;orotii£roi^^ 
oMMteiib xuy be used ti> detmsQie Ibe fianodm of 

nidiasgeae at protein UbI is upnrgnlitioa ur JowmeHuhitod Id a pxrliculac 
»T nTT^ sCRs cy hi presRKcof a particnlarlnnlngical 5txinali (sucb as TNFa). 
Thcin=d»ls nay alw bensed tp idgitify dtetapenfacaily gctive conqx?uDds fcr 

10 QtBOBiUiiMQiitofatSse&sailDle. 

In one nd>a^pec^ die inventnmpioviilia a method iiirdetamiuung the 
bkifegicalfniKlicinafataiBGSnioleatle. T&u medwd izicladss costscting sa 6i 
vitn juqilB f ir*"*"g a ibes^ mileGDla vnOi a Efani^ of oauiSdatB Uejads 
ffn^ H * rTm < ^H " ff* a11<«g ena PT nme of (ha ramilMirte tiyamh to tapd Ibe 

IS tir^ranlBcofe. A candidalBKgaiKlwfaidibtiidi Ibe target laofende^ 

llBcfibctoflhescleciBdcandidaie Bgandiaalnolp^salaBayisiDeasand. 
tH«>Ky 4W*»^n;mtic lha tMotegfaal fbnttioiiof <he tai^et molecule. Xavcdoiis 
oobodmitsitk, laxKBl mnbcufe b a inoltaBuleof unlcrown hinlngkal fuiiLti r m or a 
^teettlfs that hma notlicmpicnnoaly vnfidatodia D dnig targaL In other 

2D e1T1^>o^1TTm^m, ifae tarset mpkctile is upregihrsed or dwiut^iilited in i. disease 
frf Dr jnraony fff a p\ry**^Bf'^ irm3h» (e.g., a eytnlrine sach as TWF). 
orduringaspecifisCGUxiIir orbioloEKalpgDeosi. . fa pattieTilar gmboctfmems. 
(be lai^ moleooja is npc^ablad or dowmegqlsisd dan^ 
■Wfli — wriiifg i, pmEfiaMtirm, ta maiKn saggtLm. In um: eanl«odirt»eDl, tf>e 

25 s^tBdcaidid8ieUBnidisidaatifiednsiiigaiiieflxxlsnchuMS.nurilR. 
NMR.UV.oranyofiia-apFniimatBBieaiDd. In particoUr erobcxfimenlg, the 
TrTff^»»l e^^f^MTw, Ugai^ inmMas tha adivity of the ianfgl muieoilein Oie 
bk^opcd assay. IteexBiiplE^ Aecaadsdatefig^iniy activsteoa activi^of 
tbo toget molBcale (sxicb as an enzy ma ac activity^ latKnote 4e piodnfrtioii of 

30 teiusetniolepiIe^incxeaselbestabiUtyoftelirs^ittol^^ 

WaKwifwi n-THv- fTget winlBmler or pmmntB Bg asspdaticn of tbc targd 
laotoealswitfiBBDthar nutate. In otbex embo dg n en fa. flio selacted candidate 
10 
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H^dbI decttasiEa (be ndxvxjy ufdie taigel oioIdciiIb in tbe biolasical axsay. For 
CT"T*T>^ '^- ^ rrrv*^^^^ ti£tir>i4 msy iz±ifait sd oc69ity of tsxgsl molecale, 
fnhthtt Qje pioAutioo of i» taz%pl molscnle. decrease the sabaHry of tli: caigeC 
mobcttle, allef Ihe locatintion of tbe target cnotnoilfc, m. iiihibit the asmcUtion 
3 ofdtcta7SttiDfilixs3k:wii}iimodi=rmoUxnlc. ExoxipUiy 1^^ 

fi Kf^^ff'^ a thnm^ipat screen Qsojfi a nontrsnsfected cell lice, cell, tissue or Other 
bii^ogicil system v^Kic (b:tszscl is iiolpnvisu^lykz^^ looilKr 
gnbo di tiis n ts the hjolngna] Msssy iavolres dctErminius &c effect of fhc selected 
coodidsiB ] ]z^^ on a ussoe bam a tt i a'ti'*"'' having a cfissase or dismdei or 
•13 TTndfrgotn J n f p^ff ^ tfHnhrftr ff i ufc up ral |TTOeiSs> m Oigpresscee or ah wr nft of 
a jd]^rs3o1og^1 klimu lns is sieaiatred, tfaeteby ik-tei mining the biDlogis&l 
tm c &on of (he tnrget molecale. In one aDbodtmsal, fhe tissM ii a. maninuliaa 
Ti npT^, such ss shuixisji tissss. 

Medmdb fbrcmsdndsag two l^tnds with hind the same taxget molcxnils 
15 m61so-pmriicd. Jbcscase^u>dsoUovaosotjnantais^surfhseaa 

or catalyXD the leacliao between two Gcands. These nietho<!s may be used id 
a ium a Ebnii> ufUgaod.* to deterniene 'vhat Itg&nds bmd the lai ^ sct molecDts 

rrr rxtlrnbnri p-n v fart^ a ffntiimn g tt. eomhirmaoii of Kpmds bind tho 
tar^xxudeculoxsridiSiehi^iestafiQiiity. Tbs crosslinlcad piodocts loay be used 

20 W l ^fj rtnn pf W fy^ TTI Th'* ^fr^V'pT''*'"' ttT fhmp^ i iig^t nr «r<:ff*l fa> rJiaiarteriyg the 

active site of the tazset mokcolc. Retsted mctfiods may be oscd to cnxslisk two 
[ipods\kilh bind diEf^ienttHr^ molecule. These methods toay be wed to 
detemtme \vfaattEi3st xnohxales iu t euad wiifa a larigei tpultaaifa of iiitsnaly 
faorby tfaaminkig -vcfaat molecoha are in Ba: tame pafltway aa the tnrget 

25 mokcole of iotsnat 

Id a Tyn*!** aspect, (he xuvEOtiaa fialirrwi u mrthmt for i wM: i ing , twu 
ligands diat biad a tajgct molecule of intezest Tliis method involves contacttof 
fl ceUociaviim sm^}le including a target molecale with a &st Ugand (a;?., a 
fixit Kganj hn'ncg a fim aDSsUaker) and wish a second ligand under uuadilixRS 

.VI fintalhyw the tBiEettin}>»i}e to bind b<^ihe gist Hfiand and (he second 

Wltf 9TkfW ^ fi"* rrrxcHnyjif tn mwa Wrfly YmA fhn ommA tljfand^ tbezdiy 
gmfrrHng t» '■'>*w*1fnW^ pr»vfT>«>» TP^IiM«wg ilw frm Hgmrt and the Baamd lignal. 



I 
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hi some nnlmrtnfnifi, taxgd mnlscolr ix a mokcale of Tintnown secordaiy nr 
tetsnystzcctam b Mlisr ecibodiixiea&t tin kxatkm or die tsrtisiy smic^^ 
Ois bmdinK 6tB Id di0 taiSetiDotectde for Ike iirst lissoid 

tudcaowiL la a jf^jrtnimr emho dnm it, d» affniHy nf the mvultnked pmdgct for 

s the tirgct mnt'y"*^ is grcoer 3iaa ifae afBinty of the frrsi ligzod oi the iscond 
Ui^nd fin-flie aiietmotecule. Id sxtolber embodinKat. ±e crosslinked piodcct 
is usei Cot diug disooveiy or devdapnuD^ IskI opdmiratioD, ot develnpment of 
m aSiic&ItczB] or cnrinnsacntB] BScnL InyctBsolbBrenibodinien^iliot&rgflC 
t^-y^v^ V> pfpTTMiig^ m csrathfTBt fee reactixm between th£ fiigl and second 

10 Kgmds. faiaDuQiExemboUiiiiau,l]i£ih«tIisu)dis xeactedwifliacs^^ 

prior mbCT^contmtrri wiifa the target aotecaic Inyst another arbo d ime m . 
tbe Cltsl Hgpn^, ttc saoonS lig^sid, nd o onssliQker aie ceaciBd in the picseoce 
or ateence oftbs orgpt m olm i lf , 

In anofiisr aspect &e tnTCOtiaa festnics a ncSiod foe 

15 Kfwrfji tftBitaBadafeTentfaigrtiiiolecaka. Thia mcahod inclodes contacting a 
eellor^ n»« sBZ^JeindadiDSa Sist tngetmolecaleaiid a sccoad bnj^ 
Dw&inile wilb a finl Usaod («££.. a first t^nd hamng a 6fsi cnwslinkc^ asd 
wiOiascooaBdligaiid. UlgooanctmgacmidtirTrirtimdercciadiiioiB dBtaSow 
(0 The fiixt tBigel mcfccnle to bind the fim ligmd, GO ^ scrood targel mulscote 

20 tu bizx} the sscnnd liquid. 2nd (m) 6W fix^t crossEn^ to covaknlly bind the 
mt-npA Kpwul, ihcgthy g os cm ting ft madiiilced pTOdUct ctBlndTn g ±9 S« 
and ^ seoond lipmd. In one embodimoot ^ todtica or tsttixzy smjctore 
of tbe 'Undrng siis xd 6k fad Isisbi molraailft for Ibe firrt 1i3^nd and/br Ae 
jgcaiian orifao tertiazy stnictnzB of tbe biBdffig stB m 

2S fbr flia caoond tigand is anksown. In one eoboiSniaxr^ the geoaiaiioD of ifae 
« 7«««KwlrH yn^Am^ jf r^Hn^t^ Qui. ibe Gnd (ar^iet molBcnle (r.^;.. a protein) and 
tfieaecaDdlnsstniolBcak (e^apxDtn&JioiaaetfB vhvorarepitztoflSieaDiDe 
biological paibw^. biaootbersnbocfismt, diecros3tmlBdpiodnctisaed&r 
drogdisooTgy ordgrelopiDgza^leadoptfmiTiirtnn. ordevrlnpsnmL of an 

30 ajrimHiirJ rrr ei i if Tii i|im»iirai Mgej* {fi jct aooSiex onbocfimenit Qcc OTbodi 
tDisBt tnoleeolas pcDCDOiB n ooQjtjm tbe racnion bsM^ 
^I pf^ ilK b an ff^ ti fT embodimenl; Ifae Gist Ugand is murld wiA a uiusalink'eK 
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prixr bibezi^uwstBCleJ ua{bllB6KBr*^>>oIsci)]ei. Inyet enoCs- eodiodiiBent. 
ftxi nrsi ligjtad. ihc ""^tH KgfBL^ nd a cmssimker ere reacted in lbs preseose 
or Absence of flis caii^ zoolecolcs. 

]n esutber Bspeut, (be im-cnlioa pfovida a Boediod fin isolitxiiga second 
5 pmtdii vvfdcbbnjdsafinstpTOtciiL TIusmcQ^ 

in riov Gsmpls nichufing a ftisl ptotein im d a secoaid juoiein wilb a fiistligxDd 
ba vlu g a 6ist cxosstinkex end wi^ a tmond Hsgml Tbc c un tau-'tiog is ooodooed 
undo^ cnnditkms lhat allow (i) die Gistprotcia tobiad&e festUgEit^ (iO^ 
i<ftxTrvi pm te in to bind tbe seccKid Ijgznd, and (m) the first oossliiiker to 

10 ccmiexttty ^xisd tht st'.'Otk^ ligaod, Qsaeby ^Aemxng a du^linted yr o drirt 
Eododing fhc first Kgsnd and Oie seoood Ggiandacd gcocralins a cooipkx 
todiidins tbc ctossltnkod pitfduct, dio fiist (jroloiD, and ths SBc o pd yaii tf » i, Tbe 
CDinpIex is xsobiaed, sod the fim piu i cLi asdAx tbe sccocd proton in 1be 
mm p}' ^ or re mver cd &csn the complex idcntiBed. In one cnibodziiiccl. tbe 

15 fiisl and/or seccsid protein mchidca a dcteetsbb grot^. tai tmotbar enbc di nt mT , 
fhtt Eccood Gg^nd includes a crosslinkei. bi one embodiment, tbe genention of 
Qk oussIinkjBd pnxlnct indicales (bai the find pmtcin znd the second pnitsin 
aXet^ utYivo at tie -paxX of lSx:sarocbiola!^calpaItmt.y. foonotbar 
oabodiiDen^ die ctosslinted product ic used for drag discovety oi dev^opmEn^ 

29 Isad " », or Jevelopnmzj oTan MgncaUunt] oi taDvutwuTsntiil agenL 

7h= iiiv ml km also provides nmncnnu msCiodg for sel ecti ng a tax^et 
iDolecnlBwbkJibindsaconipoixDdofiEUETesL Fax example, (he compoond may 
be 8 moV^lr flat sj^wars to pramotn ur tntrihS a disea^ naie. Tbe scicc^ 
togct molecule be ^uad, for example, to study Qsi^ diva^yi. to identify other 

35 s3DlenilesassockttsdwttbQ»diseasa»aaidtDid8ati^1faerapeutB 

tpr^rfttiif?^ (he tctivily of the ur ge i mo l ec nte at another membtx ufdus diseaus 
pxftmy. 

Is qnt^b " aspect, &e mveotioo provides a metimd for eelscting & 
fTT HpftafF iji igr* rrWetnilg vAnA bmds a amaD mnVmV! of inlensd- The mn bud 
VI inTO W es contacdng an U vitro sample inchidtng a snud] moJecolc of inlcxcst 
triSxa fibnny of cttndidate tsiset Tn *Tl*^'l "ft inwf w ^M m '^ f tyyp* th&i allow eofspkiK 
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caodidBtetugp* tBobcales. Tbs cony lex is isolated, ■ad one ormoieof the 
-Hnji^ iT<wleml«i ate iccgvmd ficm the complgx. fligeby sckcrinz 
one or more casiidale tai^a wdlacalm which biod dis snuOi moleraia of 
ndjBresL fa ^nqy*..: '•nV ^^w lmrffi^'S Viwtay of =mtfithla target mplaailet b 
S iccoxnbnuntiy produixd or is obtamcd from ax cxltact from a cdl, tissxtc, or 
■wg^mjo^, Tha Ebiaiy of cantfiifato taixpt jnclooQles can be raiptirified, paitiiBw 
pgrifiwV or* coiiipletdy pcrified finn vOaex cwmpnngntT priur to bdng cuutaclnl 
mdi the xnaOimlecafe of interest !d TtiioQS cndxidimects, tbe tBiKCX 
rwy^^i^^ »^^pT»«t<»w^ rtn thg mrfeca of phfl}^ oT aiB DOC extnessed PC tbc 

13 agfteeofphie^ qnegnbodimmt, prior to cciaiicimg Ihc maU m olCTai ^ 
wiOi Aie lihraiy nf tsndidais taisetmolecoles. small molecale of xotecest is 
adccted frara a Kbn^y of eiaaU molacxilea tiaaad an ia eflfect jpaliioioeical 
assay. hioi»aEbQdiinB3;(heineaodalsoiiidiidesideoii4^ 
tv^pTAsn. InpntkiibrenduMfinienKliis-'Bnanmnlacnleof intBrestliasa 

IS nyy^ "^hgytHCT »n *mrna adA orhia aTTm^nra^h^^ wciyfat ItayQuia SOOO. 4<X30, 
3000^ 2000. 1000, 750. 300^ oc 250 iaStaoM. 

Jn naaOux vpaA, the iovotfiua pnividei a nKtLud for sdeuliag • taiset 
pro^mwhicbbiDdsasittaUnKdscafecfiatcnst 'Ilus ncttiod m e hiflB a 
a^pioKui fiSaapopalatiottofceBsapnwrfnfliSMiinc l u dii^ 

20 curiteDtIytiiikallassrfiRX{irutdD.tfaeo4stssi^ 

confwms dut aBotr the ifispiay of tiu: pratoD ftiirm oo Oic stufuc of the cclb. 
The 0^ u« costactad vritb a gsbB moLacnte of mtBrest, snd the cells vbdcfa 
band the anall molecate of fagriestm ytfagaari, ihmhy Bdecjing Out target 
prtrtdns -vbich biod rftc saiaU mofccoJc of iatraxst. Extsnplaiy cells imdudc 

25 caaamalan, bacterial, yeast, and iasoct ceDo. fa one embodiment, tba method 
■Ito h v?'"'** ^^r ^i * y'" ' B irlfTtff^ mgirt pTT**^" fa particular wrfwrfmenfe^i 
Oii. nnwtl wMtfagnle of mteraal has amoaety otfaa faan an amiao acid othasa 
mokcolor l» flian SOOO. 4000. 3000, 2000. 1000, 750, 500. or 250 

In another aspect the mnrcntien featarea moflier method for s e l acting a 
iDrgietpcDaBm wincbbindsaaBiallnutecoIeof mtBRSt This method ixrrolvw 
expressing in a. population of celb a pnoem f3si» 

14 
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ooTKleatly liuk'^d to sac&ce protrn. the cxpreuios being carried out uodcr 

j^H^ tTftiK TltCTt ftUiygy ti^B dt^plo^ of tils piOQfin tbo SQrfbCfi of VUUSBS 

Rteusd film IbD ocUs infoctBd wifli ttx vms. Tbft viiustf w C4tulJi tcJ widi s 
axanmoleealaof inleiesi,and the vimsa wfaicb bind ds smAH cjolecale of 
3 mTLt\jtf tfc scIdcio^ sdcctiof ijic ttrscc piBij. in< prfaidi Triirf fto ffnfi*l1 

tfaeseleciallaxigBlpiobia fa vaiiwiy cmtodimeph^ the viius b m bKutariuphage 
or sdcnovBcs. InpctigidBr cailwdTnicnl^ 'flic gaall melogric of uiiuical has a 
ouisEy oiber tban an "^^bi* add or bas > nxderaEstr wea^hi less than 5000, 4000, 
10 5000^ 2000. 1000. 750. 500, ur 250 cbltUDS. farAua>s«iiibodiiEintU» fbesovll 
tnokcnle of intEnat dac3 not coolani biolin 

Twr^win fastiQ oflKOidxifinnitB.OieaaiaSQtolBCulatd'iiitenstisanuclec 
icii^ ^pid^ orcsbdlij^dnJs. fa still ofeer gnTtodiniguts^ die nmll tDdlccnie of 
nriaait is wmicMtzed <m a .vUd mfece such «s ■ inapwlis or 

15 faotbRcndwdiiDaii^aaiideiiafvinisaiuedtDtafeet 
alMCteriojtfniy is oscd tp infect tacleoa. 

Id anoflier aspect. Ibe anrBOtion fealmsi a inedicid fm sekding a tiu^fi 
piuteia wbicb binds a smaO ooloeolc of tuts est. This incfiiod involves 
c atpx e tMii gfaapoiw lit iimofcdhoraDtBi'awoinptealibraiyoftaiBPt 

23 pnitriosiawfauiitawb taigielpiatcmncovalenJlv luik^ 

QBcodnis the (Bzsct psottsL Tbs ocDs or bt vitro wmp l c aic c<h i Tiii i» i lJ sriUi a 
nnafl moteaje of interesi, and ibe target protems wfaicb bind tbscmKl] molecola 

25 mf^TTnf* of cftBcst lias a moiaty odier than an Bmizio acid oi hia a moieculax 
wd]^ less Ihaa 5000. 4000. 3000^ 20G0. 1000. 750, 500, arOSO daUuns 

Id varifms embodaimitt oTony of fits above nicfliods far sdoctiog a 
nrg^ mnT'T^'l* fir Trfft nrnt—**!* "tr*'^*' ****** ■ gfwn -iMiwrni* of Tnnamg^ 
test 2, 5, to. 20. SO, 10(^ 1000, 10000. or mace target molecalssazeooDtscrlBd 

30 Brjflithc smaD mcilfSinlc* to otter caiibodTineiiti» a tamct pcplrfe oi ^imlciD is 

Bidb as phage di^lagr. ceO sm&oe di^l^, piasnzid display, ri boso m e iSspby. 
13 
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viral display). Tn nfiier crnhndiments, flic small mnlecnle » rnniobilizsd on a 
solid ssxfkcs, sicb as a o^umn, bead, or laagxietic baad. tn other anbodn n e nt s , 
tSx small molecols contuns i Bzcttscast gKwp, cr ^ cmal] molscols is 
indTfactly or dtractSjr tinVcd tn a noorcsccnt gmup («.^- Hnkod Birou^ tho 
5 btiidmi of a IbaiesceaDty tabbed anlQwd;}. and tts complsx of the sniaD 
mofccideandaarB'^inolecsteisisolaitedcsQigFACS somi^ Inotber 
emboduoents, dbe tauU rmVmle of ioterest xs a ooo-natundly ocemzing 
molcaile or m nslnnQly oeemniis moltcale fiom ca "ii^f'"**"' other tbxm. bacteria 
(eg., ach «s a samrally ocamiiig hmmn cDolBcale). 
10 Tte lOventkiB also pro v ide s nsBtSboAs fiw idectifyuig laoiiipoinids tfaalhmd 

dntxttTEsL Additioaadlly. nwdiods are provided fiv idoiii^ru^; 

or OKJie tngel taokfiolBS. For exampta, tiadgBS can be snacbaeeously idriitififtd 

fcr miitriple <ar£gt irmleeiJM'hy pttrfmrnr^g «?i »my oanteHnng nmltiple tergct 

IS DOlacalesoriyperfbzimngimil^lesssajrstnpezallaL llieaefa)shibnHijsLi>ui 
axsxys greatly mcrrese the oinnba of taigri lo o l ecnl eat Qui cxn be analyzed. 

Ascordin^ljrv 'Qi oob sspect, dis ioTDitiisiprav^es & method fbi aclcj.l im 
a «'nit 4K,'"" ' '"^'ffr""^^ Ouii binds ormodolataa the activity of a target XDotecnlD 
pitotp vaBdaiionof fiietaigptmtdectileasadniBOgget. This metliod invidvrs 

20 cnntactinz a cefi or an crt vr^ mcfcidiB^ a tazspt molecole thai has not 

bcGo pRVNosfy vafidtitod u a dtng tBrget «dlh a library of osadtd^ 
tmrfiT caa£lioixs that aHov qdc or taore of ibc candidate cotzipoands to bind or 
muJuhlefe adrrity oflbe tBrjgpt aaolecDle. A taadidBlB caimpoond whidi 

istdiodimeiils^ ftts mtAad also oichifbs niBsmriiig ihe effed of (he wJected 

fhttctaoaof IhsfsigetizioTecnle. layetoflier ernbodiraenta, ibecdlcjr fij-rizn) 
sas^mchtdes 11108x12,5. ID. 20. 30,^. 100, tir mure Imgd mobaaiUa; aad 
30 figcacHiof ifaa faiget tnolecalefc a ramdidatc conpoond a selected that binds or 
roodnlataB flioactiwgr rflfae targBi molaeale. 



IS 



(87) JP 2004-534519 A 2004.11.18 



WOfOASSSaS PCIYTIS01/43MS 

Id iHK>ftirT Mspect, Ihe imreotion f eail ino a mefhod for selecting canrKdate 
. ■ ] ^i «j M»wnl< tturtbind or modnUs (he octivity fjf targot molecules. This loefliod 
taw olTB B eootactmj^acsll oru in v£m s>aq)k inchidiriC a first cargn molecuOs 
anJ« second la^irtmolecolewifh»taigMy<rfcaiMMale c n mpmnda uciier 
5 comfitionss ftflt »llow one or marc of &ie rynrRrtAtp co^^ouod to I) tod oi 
modolato <b8 activity of ibe Gn( tuga nulecote txid 
f Trpilfiliiii i. compuuiitl to bau] or {aoduli.te the activity of tlis f^ M - J U f ^ f terget 
moJecalc. A c a-oriirtj ae componcd wfaisfa bmda or m o du lates tfae activity of the 
fiizt tu^pt nxdacole is selected, end a candidate cosi^xmnd vvhicb binds or 

10 caodnlatg dw urdvily ofOx: stxamd Urget mol o ot l e it selected. La one 

emhodii I Ku^ nos or cxire of &e selected caiwSdafa: compOFunds ere identified. In 
olber embodimasts, Qto rr^^t^ also ioclndfs neastmng the enbci of one or 
Ode of tbe selected c aa d i d ale compouods in a bcok>(^cB} assay, (h^scchf 
determining the biological fimctian of the tArsct molecule. In yxx. oftcr 

15 cmbodinienis, li» cdl or m vttro Mmple inclndes st least 5, 10, 20. 30, 50, 100, 
axnunc target molecules, and for each of the tanjet mnlrcalea, s csndidsle 
compaond is teltsrfffd that binds or mndslates Qk activity of the target cnlecnlc. 

'11c Eovcstioi) also featoics a vniie^ of ditaboses. Utese da t n b aaeB sie 
luefU for stDriag die iufbiinxiian obtaiaed in any of methods of the 

20 icvtaiUoa. TTunte dauhaseK may abn he used in the develapincnt of fli etape utics 
andiD'BicacJtectioiiofa picfei T c dlhCTpcptic fiaraparticalaTpatie^ of 
pBtiffiTilif, Maity odur OSes of fliese databases aie described henizL 

In ome sndi a>pecL (be invtaitius fisatuxeu an eIei:lrontc databaKs 
incbding at least lOJO", 10*. 10*. lO', 30*. lO', lOP, or lo'nxotds of target 

25 moJecnles condaiBd to xecoids of lig^nds and dieii abifity to bind or uKidalaiB 
Ifae BClivity uf tbe tsrgfA mulscitksi. lo a related aspect tn-ventino provides an 
clcctnmic database tDdodtag a j^uzality of rccoi da of tazgctiDQjccuka lluitliBve 
sot beao praviously validatsd as drug target aaifar targei xnolecote of 
usbnwn biological fimction cocretsted toxcmrds aTHgantlt and Qunr ability Id 

30 bind OTmodnlate the activity trf'ihe taiget molecalea. la another relatsd aspect, 
the iaveuU oa feotores on electronic ^irt T Mwy iodudlng at least lO^lO*, 10^, 10** 
IQi*, 10*, iO', 10*, or iti" leeonSs of 0x3^ molecDie dnrnatna curndittil lo xmnds 
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uf Ggtnds Btid '"h"' abtiil> to bind tfaedoaiaiia. By "domaizi* u meant a dcgnwin 
foQZttl in OCX ox WCKC [ - mt ^j ra thai ca!a}ys the snmc type of rracttcn or tfcai hind 
tfM iRiTp ff typo of mobcnlt^ or Am j^yirrfn* are identi&Bd as difCueui prorteiD 
stnjetml Qiod^ m fuuctional fiBTtil?«« Insed upoo fbe ua lyns of DNA. o( amtno 
i ecidioqueaces,xnyaystilstnietBica.<»rbiol^ Foraan^lcfiiB 
AUffrwt^ may n* ?!!*'*^" Mcords of Ij^nds and thffr aibiliQr to biod a knuM 

htndoaeorinorepho^diitaaesV Tbaa database nuy be osed. far pcanplc; for 
f Vrww ^T Twig t» btndSngsiia of pTotBmft or othei Hoffit molecules and £k 

10 T"i"'"g ^ oWtivity tif B^pmAi Ba-fMrtitaitar hinilmH alas or paitiiailar 

fanubes of ooinptmi K tL 

la vanons **wW>H>nw»nrt of fii9 tfbovB dscdiasaBk ths databaso jnrhwfrt 
leccBds far at kaa OJ, 1, 5. 10. 20. 30. 40. 50, 60. 70. 80. 90. oc lOOK of ibe 
pKOfcsis cv' [votun donam ni the pmtEoine nf sn iiigx iiura. Eocb ex ■ bectcna, 

15 yeast or nuunmBL hi pnrriffytT irr An^iStitM. tmIuHm tr et t rA * Har 
atkaitO^, t. 5, 10, 20, 30»40, 50, «0. TQ, 80, 9% or lOOK of the proCTS ta 
{■uhsadutinuKialbehniHDpniiBruneL la yet cilSier enilxidirQenla^ Qie ^h^Bse 
XDctndcs reconfa fnc at Icitst one iitottirn ^jm Ayd by as open i ffii J i m ftaniofip 
ax lease 04» I, S. 10, 20, 30. <0, SO. fiO, 70, SO, 90^ crlOOK of the opcoieadiiig 

[n amilbcx a^oct inreatioafBatitRS a coovf^ 
afthaiavaitiaDand aiiseriiiieT&c0(i)capablBofdis|dii9iagoneariDore 
Uganda thai biod or zzMjdidatB the actxYiOf of a taxijBl mol^ 
sbored in tliB csonipatKor cipaMBOoB or niore taisei cMlocaks 

25 fasnro as activity ^sstt ia xsodnhBsd by a ^^p*"** wbuse leooid is stocBd n ibo 

cosnpnteE. ^^"'T^*y ditibsses inrhidw tl least 10 zecuds ortaijjet tauikscnles. 
aril as taigetii M be a l e a that hayeiKitbeaipTOWOPstyTalida t ed or target 
jnojacnles of mdmown faoidogical Gtnefioa. 

In aaotber aipec^ ihe ioveigittn pcorolea aa etee ttonfc databaaa i n ch i dni g 

SQ at fcasi lO'. 5 X 10^, lOf*. lO'. 10^. 30'. 10*. or 1<P. leconis of coznpoonds 
coxidatBd to nooids ^ft ^teooqrpe in oae or mate biiikisi^ 
ffl^^r*^ by dte coioixiiDtids. Use biological assay ianndvcs a ceQ ox trt ySm 
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sample gjatdoes sot contain sd exogeooos copy of i ouctei: acid eaicodicg a 
pratEto 6mt biods Qm cuoqxiuod or doQ oot contalo aa tMf^gmous repotia yeois. 

In Kiodicr zspcct, the tovccdoa fealmts ociiqn2tsr inetefing the diti la se 
ofthBtboTBaspectacdauaar tcrtri£>Ge(I) cipablsofdjsplaytngonsormolo 
5 pbenotypes in out; ur more biolofpcsl K^aiys for a cumpaund >i4nj$e koorI is 
fitmrd m die couqMilcr or (n) czpable of displajios coc or moie uiiiipoiiiiih tbaX 
ffgrrts o phenotype 'whose ncord is stored ro tbe coxnputcr. 

Id maflicr aspcfl, the i u v ei itk iD pcovides electrao3C dalabsse incltu£n2 ai 
lexd 10 recoids of tej^ mnaecuks correlAled to re co n b of an expression pixif3e 

10 oracth^ofth6tssetmalacole». la Bnotterospoct. dxinveo^^ 

electrooic database nw^vw^^g a pttoali^ of reoozdi of tZTGCf znoleailes xhxi have 
lint hren prEvknudy vaJidafcfl as flrng tsz^ct^ aiid/nr tai£;ct nvjlza^ifec of 
Tmfcrmwn fuoDbOD ootTClstDd tD icuoidi of sh ttrprpAMon profile oi activity of tbe 
target molecules. la ranouasbodmienB of ei&er diabase, the darabue 

-.5 iaiJw ifconb for at la&i 0.5, 1. 5. 10. 20. 30, 40, 50. 60. 70. 80, 90. or 1 00% 
of ibc pTotcms in &c proceomc of bh otsbqisqq, or on at Icsst lo', lu', 5 x lO^j 
lO', lO', 1 0*, 10', 1 0*, or 10* larj^a molecules. In other ombodzmeats, tbe 
database includes n»onis ibr si lest 0 5, 1. S. 10. 20. 30, 40, SO, 60. ?«}. SO. 90. 
or lOOK of fiieproteiiu in the promomc of im axsanum(e.;.. (he hamm 

20 protgome). In yet other embo dh p enti^ tbo dattabase oijudec recortg fig at leart 
ocspxotemesqjnasalby Boopea readngfixme CxralIeastO.5, 1, 5, 10,20,30, 
^50,6(^70, 30, 90,0(100% oftfac open tsattiBsfismes in the EcoDineofm 

Ia)Tt«iio&Braspect,ibe iinnentioapDnmdes a compoKr laelodiiig a 
23 ditabaae of the iaTQrtimi and a. oser jptctEacc p) cepabls of djsplayrpg cms or 
more tSKpcasioxi. pionlea or activities of a tsrget molocule whose leoord la stnmd 
in the conipiiteT or Qi) capable of (fisjdayins one or mote Ci2;gst molecules that 
have an aqxrcssiQn ptuiile or activity whose record is stared in Qsc oompotsL lo 
wooos embodimenti, tbe dafnbaae mrfndw^ ct least 10 reccsds of bsget 
30 njoJecuJcr, such as laij^ct molccales thai have not been previmaly validaoed as 
dnj£ tjngets or targ^ isoIsodIcs of ualmown functtnn. 

19 
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Aoy of lbs datdbssBS or eoininitsn od be used m amy of the foUowing 
nrrfhi*'''!' Eoemplaiy tma uf tluae databases ipcbfe cUateiin a of shcarooJ 
sca£fold$ lad types of active mssijaoteaa, global iadsxmt orbtiKfizicpnipcrtics 

S for M fiTC^, 'Vb' TTTT rPTTTg tfir ^n.lf^*lt1^^^ tTr^r^**y * rwr>p*Tnwi^ Mlwttrng ■ 

cacmpound to pralre i pufknlv biok>sy or petiu^Dgy. selecting a ttTSctnolecnlc 
icaponu^ Cor ifaB sctiaa of b paiticalarooiiipGaod, sdeetiajt a dierai]? faisadtst 
pli^fpnaf^yrynin^r.^ Kgd telcctxng v^ntAV- MTwc ss fasEtls Gx optuiuxBttoa of 

10 inooasiKfaaqpect, fix foveatibafesntresaiDetbodof 

nxi^!eeii3eaaoc3miwiiiipheDOCypeafQtf^^ Tlis loelfauJ inwohra using an 
tjectiDiuB datahaxs inctnding a pfmalttr of tecoids of |ibenoQipc« io a biolagicaj 
Kmy T-o rr*»*p^ tn rccmtia nfryx- lijrmdi and. AoT clriiay a> cause or acmaibaPB 
ID ibai^baotype*. AsdectionofaplieDolypeof ioteiestisiaceived^axjdunr 

IS more figmib whjdi uuntiflniie lu ttie ffaenntypB of ntterest axe identified. An 
electnmic ifiitfthBiiT ™r.it«Knfl a planliiy of xeeot^ of figpnds caaelnted id 
leconSs of die targelcDOlesules darbinddie Uginds orlBve an activity thai ii 
modnbinlby Qie KggoJs is umbJ u> idsotify one or mcwne target molecnlta dgt 
bind or are modulated by flu tigsodCs) which coidzibutc to the phaiot>poof 

2D iixterest»(hBntoyidenti^aig€rieoimaretai»)amoIcoD]esaE^^ 

pbeoo^peofimsrBSt fa oca anTwdnntgiU diephenotype uf intBrest is 

or sddbit gf ^fi^ Tn ggos *T n^ "'"Mm I* M*i ftiff is cosnputex 

ii[yl>iiwwtpi< 

2S InxBtanodBzaqpecW^mvaitinfeatincaainelhodafidcixti^^ 
piwco^pe dml is BssoQstad wHlL s taigat inolacuto of ixtfen»t Tl^ 
ijpro|vespnnnifiiQanc3ec!zQnie danlaxeiaclodtBS a ptaiatiiy of letxsds of 
ta^sBt molecQles coiTslaiBd ta Tecaids of (be lisiads ao^ dMaj 
medulBSB ectinty ofd»tgga<nio!eea!ea,ondiBeeiving a c daeaio n of a 

30 -ozsei osdacnle (^inteiesL OoaornMreHgsadswlndibiDdOTmDdaUtEaie 
scthrT^crf'flie target innlecale of intBiBStaxB identified. Ad eJactnmic database 
nictuifiagapbizBfi^tfzeoQrds of ligBndBCoxzelaiadtoncoidsofpbe&ocypesm 



(91) JP 2004-534519 A 2004.11.18 



wo m/osasa KTmsav-am 

a Ho!r^v:d sssa? carnscrf by the Hgand'f is pTDVtdsd 
xaoxa phean^pas in a biological assay catisad by fte lisBi]d(s).. dieRby 
iifc nfily i n s <ass or mars pteootypes usocUt^ with tsiget msAecole of 
fwt ^f i y j In ooa embodiiiieiit, the Qu:Thnd is cnmjmter unaplemenied. 

H jryrrf fhat Mmfa or trKtdnlates the Acdvny of i ttrget molccoig of interebL This 
frw^^»^n.f fxivufves ptOTviding ro '■^ Vt^t Trr n if- datifaase incbdtsg at kast IH Tcconfc nf 
tajgd molecules conclatcd to reooTils of the ligscds nnd tibrar ability to bind oz 
Tm>^lflTr> fha acthr^ oT (ha tar^ molscal£S» xsd ceorivTog a seJecdon of a 

V3 IHTgrl tmytmrV' T'^mf-Ti^ mnrr-. ti^anfV; ny^k^i hmri nr modulate fee 

sctjirity of Ibc taigd rnoiccnlc of iulma t are idcatifsd. La -varioos embo dit aenB, 
&a metfaod indodes aon^anng the dmnical Gtrnduies of nro or more Tigasds 
wfaicfa liind or modslate tie activiiv of ifae tar gel molornle of intErest, theidby 
tdmtifying fimctioDal groups in tfac E jssda "^luch pcomote &c bioding or 

IS TtwKfnlntioii of tba torgjet moiacnlB of totensL in olfoer exnbodiiiiezizs, 'Oia msfliod 
Tiv^Tn^^ compaiiDg the clietJiical i t i m . t ux es of two ox cdqic tigsnds wiixili 
bind or orodulatedwactMtyof'te target molecafccfinJOT Ibcicby 
detaminme tiw fieqaextcy of oae or oiaie ftmctional poops or scafibMs ia 6m 
coJlfictum of Qie Ugaods. Jn other emlxxirmgnu, cue ox more cocopoanda diat 

70 Itsve one of more fbnctional grocpft dial aic present id two or more of the H^ods 
fis \Bc in. drug discoveiy or devtiapmcna. or Icod opdmizatiniL lb oob 
asbodiaiexit, ^ mediod is coa^poter tmpTerwiped. 

Id yd wn o ffwr a:^]ect, 6\& invenUon fcalurcs a methnd nfidentifying a 
tlfECt-mr^lT'y^lr^tlMhin^*"*^^* jaaivTly thrtiamri dTilritRd byoligimdof 

2S tnlEiest. Tins method mvotves providni^ an dectjoins database i n c lnd i ng at 

faseit 10 recoxds nf figaods crrrelatcd m recorriK nf {he target molecules &tal Innd 
orbgwc j^nactivity ftflT igmtxtr'hlrid fr^ HfjgyJit. imH Taceivmg n aelaetianof d 
liggnd of ia tetest. OoeotinaretaiBetnudecBles QntljiDd arhareanactivny 
fiattsixiodalatsdby diefigiisdofaaitaeslaieidealiJiial. In vaziuus 

30 a n bo dku ent8»Tlie mefliod includes c omp a rins flie ehenrical fctiixLturca of two or 
asxo taz^molBcitJes wldcb bind tba ligand of iatBres^ OaRby ideotiMnB 
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fondumal pinxps or Antnsam la the tar^t molecules whicli pnusote or 

Db yec saoiber atprsTj. 4ie laven i i on femins a nxthud for dctesmizDDg the 
sdatiAvity of a li^^nd of nttertKL Thu izKtlmd mvolret p r widai g an slactRRiic 

thw Usunis «ri^ tibdr abi£iy to bind or modnlats {3ke ae aviiy of fiis tzigci 
nudecnle^BadfecBmnsBSdec^aaafaEginifcf misre^ The mnidKr of tugd 
inolMtomtedaftiboacifaatbiiHloraiBiDoduIaiBdby theSpu^ 

to esdiodimeat^flieligaiid mctases an activity of* lBigetii»1ecii]^ 

BctMQr ia sssocbtod irifli a dtac» State , m advcae &dB-c£teL or tc^ 

OX devdopBsenlof tm agricotlcnJ os esvinminenfaJ agenL In other 
CTabchfimmt!!. the KBand docraacs an actirj^y of atggt jnolacuK ¥^»erein 

the Uffod is sclectgd Tor iSscorveiy oc devKiapmeat, lead optiznizatioi^ or 
deretegniuatofmagiictihxinlaraxymioiaaitalagcaiL boiK embodinieo^'Sie 

Id ycx uodier tspeetf die ajTcstiao pcnrides a mefliod fin tglc L ' tiiig ■ 
in C«nfty fhr « nihject ibr die trestment. stsbtfizaliaa, az pr g vem ion of a disease or 
daoriei. Tina zneted mvolvesinDviiEng oa elsBtrtxme dotidKise biclsdingat 
lent 10 leoonb of tnget molecales conehrted to lecnrfs of the therapaHici and 
Cbtii idiility tn tiind or iiMidu l a te Sie adivily of dtc tm g pt molectds^ sod 

25 &B disease or diEordet. A Ibei^eciie is selected from da x abas e datbSnda or 
audaEiOBB &B 8cUrit>- of fbe buset mtdecQle anl Aeidiy treat!, itebiKz^ 
pie Ti efl tsftc<£seaacqy<fiwnkr. h ofccr canbodtmfjit, the stdgeet or a gco^ of 
sdyectB lixviiiglbe louttliOQ bsclected ibr a cfFitSral trial for dus itexajiy or is 
(±i^Iiediaapailiailarsubg|EDupfhrd>ecEoicalcrni1. In (Bilicslw 

30 nitfKidaiiiCBOu the ttigct molccnle is a jwiicip cr occlocacid. &jaoe 
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In yet sDodiei ny pr*^, fbs brrentioQ fealUics tasathsr msAntt for selachitg 
9 ttigggry for ■ m'hjraj fet ftat trtiflteMnt, stsbilizatioa. OT pre vcDDOs of a disease 
or <fisan3er. Has meibDd iiiVDlves prov i din g ao etocotradc datafaasft inel mting ai 
last 10 ftuurdj of taiget m ntfff *i1'Ff coodatBd id cecords of ihs fl iq ap aitics tcad 
5 their eMbiym'baRdcTmotiuIato file eohify of fits tsi^^^ 

dctsoQxniiij; a tsTg^ nnlecdo ia tbc Ectgect thxl bss a tnuTyjijp assocti jcd witib 
iIe (liiGise Gi (ismdzx. A (bccapeotic txsKlscted immlhe database fiat docs not 
bbd or modulate 8>c activity of the target niolccnlc. bi one cc^kk&ocbL tbe 
Dxitntjoo decreases (bsoSnity ofdiete^^iDQleculfrfGTaiisarinare 

10 flrfj'^^'*?'^ ^ '<«T ^ 'V^ TP^ '^"^ ™y ■fc^-Tnn; tlni ijnciecy of Lhg thtga^pegtie 

in 6alsphjgclccnqia3«l to gobjacts witont (be mntatipa. Accoxdrng toiiiis 
esnboifimsjit, a {hempectk Qtat binds n molBcaila o&er tbm ^ tai^e* molecoto is 
^ IfTt H Id odta eoibo£maiU ^st subject oi a ipovp of stibjects having cLe 
osdatkm U excluded Cmrn & cKnkal trial €ar a fii eiap e uti c having decreased 

15 irfRm ty -FftrtSe nrmanl form of flie targctmofecnlB, OT'Q^ gronpof 
cob^ectB is classified in a poxtictilaz sobgro u p for (be ctinlrnl trial. Id yet otbo 
yyn>Mii1rrT»Tii^ ihn sut^ed OT a ffDfip nf Bubjccbc having imitattrro in sdectsd 
fhr ftdiDscal liial £ai b thcsapcuiio 1b£l Imids e mobcale oihsr than tfaa tugei 
moJecola^ortlwsiityectaragrospofxabiectsisclass^ in a pardcuiar 

20 sabgpuup fur 0» dinkal If iaL lo partioubu- einhoditncnt!^ the target molecnle B 
aptotdaoriindcicacid. in one cmbodiincDX.tbc method is con^>a£er 

TbB invtaatiOD also featniBS impiuvtKl mcduxJs Cat n^g mass 
^cctiomeSty to detBoninc wfac fljcx a cos^poond of inlcicst is ptcscd is s sirmpic 
25 Hksb mT*th~lB may be uced to ideotiiy I'pr'vfc foe pardcnlar tar^ rooJecixlBS. 

fa cne saA aspect. Ihe tnvcnlioD provides a loe&nrl oTdetsnoxnin^ 
wfacdieT a compooaiofiateccstia present in Bsaxx^ple. This method involves 
detenniniDS or pnmdinx (i) refisreDca mam spectra, for two or mote oonrpooads 
fiomalilaaryof cocqMiaidsajid ^aKStmass^pectromofa smplc induding 
30 (me ornoTB oonsMinds fiofm Ibe fibiBiy. Whethei oroot onoortsare 

peiSxof avefisraDCttimis^MelxuiiiareiDdadBd jo tfaotestjnassEpodrmn is 
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refiamce mftss apmUnnn is |irusTt m fl>e Rsniple. Tn vtrimiR emhodtinatt^ fhe 
reference moss spectn ore sequeatuilly or Einroltacsoosly analyzed mxal all of 
tfiftp aaicK in <hfe tactTnafig spaanim have been awBned to a-componEd. Inottaer 
f^Trtp^ i m^T*!? . Hk deteEiDiiuttioD of wUeiber or not ^ jwxlnc nf a Te feie r ice main 

a of v4ieftflr fbo pedcE c^oDc or ooxe xefetoxcs m 



xadmlettis Ibe ksiiDBssspeclnua. Id yet odierqubodimenai, ibn rtrtmnimition 
of whttiwi OT rK« ^ j»^lnt of a trfcrcncc man ipectrnm ore tnefcided ia the Test 
mass ^jectnim is rqpeated izntO eithsr (i) aS of dis peaks in the rcfnence mtsi 
10 spcijtxxxni m clelennizKixl lo b6 pccwail in the hsst oizss spectrDm, (hereby 

ilelaiJii i iut gflaiflie conqpound flat g oK a rat tell &cicfcraKcm333 apcctnan is 
presaoiia the GonplBw ca* ^ o peak in the refereDce mass specuimi is dstexnmKd 

ihalgotenGed flw referenOB mass ^Kctaumis ootpnsaittDths sbcqxIc. 

IS Id yet OMihers^sc^duiavaittoa provides oaolherinetitod of 

« to erT^ > i n^P 3 xuheihsx «. c pm p omJ of intnest ii -pBestat m a saaople. Tbismalbod 
mvotveedsierTmouignr pinni&ag{i) le f a au- c mass spectra, of ttvo or mass 
campOBadafamn libziByofc0ii9otind9Bcd(tOotestiBau»^BCiri^ 
szmple ioclDdhig one or man campaezida 6iim Ibe libTvy. One or mass peaks 

23 uTOte test mxss spcsdrnniarcanalyyadtn dctetminB whe&srtliey arc mdadcdm 
aic&rencemassapoctnifBL FweicftaDCBoeiniaa spectrum co at n hiTq gapeat 
fiiat is pieseot iaibe te&inan spectran^ one or xnose of die odjer peab 
lefisisiwmsss spoJnim lie aiBljrasd u> deieora 

flu? mit nam fipf u - t T im ^. thrP'ty . frawTwrnSm wKrffccr fhe ec Hiip«iind that 

2S g e nara lB dflMfefawpcaiBMaspecanmitpwtiitmttgainple. paxticulir 

yeclrmn are present in <hc tsstnass ajjeUiimi incfadfa & 3c<p>catigJ or 
shmFhniw'^y^^ i V twrmm i ritm crf^ahrfw iha pmta of noB ormme rafewnce mast 
specmnnareinchufed in die test mass specmtm. In oOsa anfautfiments^ Hae 
30 ^fffrmimf I ^Flt "f^V^^*^ ■ ^ » raretgncg m«« ^peetnm « preacniin tfas 
test mass q}ectrDia vis^ecued unlQ aiflier (i) an of 'Oie peaks m 
inass sp e c in in LsredeiEmmiiedtobepcesantaagtesteMaq^ ilimrby 
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dBUmuniDit llni ibe zxnnpoand tbat gosiatsd the itfereacs rrsg tp e ciii rm is 
pmeol in Ilje saiiiple, or (if) a pc&k m the Tc fc i eace mass spc£tnm> dtlrrgitned 
&> be * ^5gnt m &c test mass specTusu tbcxcby dctsnnisxng th&t thz c c myo uad 
that gansiaicd the refereose ma&s spectros is aot ptesent ia The ample. 
S Jn vsxiooj enibodimenli of either of {he above methods of detamlnics 

wbedser a camjx nmd of insocsz u ptcscct is & sajapLe. m&ss spcctram of 
each raTmp rrmd m the Ifhniry is detamjined. In yet olber eobodimscts, al least 
one of the peaks m the reference spec tram is m buUjipc p<»k, a IiBgiMnl prat, 
or a parcnl p-^V In pai t i cular embodiments. Ibe octhod involves dctcnsilic 

to v^jsdivEdl of &e peaks 13 *niezTx»e spectrum an present mlhelBSl 

spectmm. Ta o^hsr "Tn^^^fmnT^ ibe zeXertaice utMSS specinim tie coonined in a 
dstaba-v imJodmg records of one or toorc pTopatie$ of mass spccbs cond&tcd 
to n>cfin1g of ',' ff inf W T p«4^ gooenitB the spectro. lo paiticslar 
mibo£i]jmtB, ihe database coixluns daxaoDOBe or inaiepropertiis sdjected 

t3 Ihmi Ihs k^uup cousis&atg of (be atss to clurgc ratio of an isoU^ pot, ^ 
rrmx^ to dtaisc ntJO of B fiagnciit peak, the miss to cfasige ratio of a porenl 
peik, (be intenc^of an isotspc peal:, the mmisiiy of a fiagmenl peak, ^ 
inlexsily uf a paiaal pealr. hi still other emhndbaientx, one nr more of Sic .<:tcps 
fm * 4nm ilTTng'«'lTg<hg«'» pe*'* "* * mm ^>egtrtmi M present in ft fefereaae 

In tovBStios also provides a cuxnpulia-ceadabEo memory having sdorad' 
&eseon a piQgrm for detexmintos xv^hcdicr a componod of inTcaial is present in o 
ffflmplff. This cxnupotZT'toadsbla moatsy rnchwlty computer cods tbai receives 
SS tn|nrfTP*Tf ^eetmiietiy data inchulin^ the rmtss (u t^sir^e calio fof noa or 
~tS more peaks in « itf e i ea cc tnass spectra (Le., flic maisi tpcctfuiD of an imtiyidaai 
conqxnmdfDCimalibnjvQfcanipaTnsiai). This cozspotsr-Teadahls insmory alco 
jncbdes cosqnita code 1^ receives ffiit^t mass spectnnnetiyilaU mcluifing 
fininaitstDchsrfeiBtxD fer one or more peaks in a test mass spectra (£.e. the 

JO The computET-readaible memoiy also has oompntEx code ^t dg temiin g -wbeAa 
the pealcR of a leietenoe ni»s qxetrumxre inc^odcd in the test mass ^lectiuiD. 
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thsrdbyd e tCTTii mh ig whether the qm^MOTdttiatgai^^ 
QKctnnn is piecent in tho st n i pl ai. 

[a a Tclased i^ec^ tfce inven^oo feacncs a cos^aser-Tcadzble cvemocy 
bivnig fctui e d j l ff ' B pn a jir o giw n for deies imning vhe&er a compftonri nf iiiia'e5t 
5 13 ;uumt in a sample, Thf mm^fwy rn r h ^^ fnfnjinr^ cnAt t>nt mMvr» as 
input »pa« tpacutiuisuy data iDcinditg the 171? to chargie n.'oo fax otK or more 

to a xe&xence "^^^ ti* (£.e., Ac mast spotiOmo oTaa mdnndsal 
oonqiomsd fotmn g fcim y of ccmpoiQdsX find ooopulzi' code thai rscerves tu 
tnpsiiDBSS 6peciioni9txy data tDchstfing ihe mass id charge ratio fisr one or tnon 

19 pidJ3xn«tsslaasxp9ulia(Le, iheinessspecUiimofasmpte iochiduigfsnBor 
mare co mp o nod a from fltcliiagiy). The XDcmoiy also nic!sdcscoaipQteco& 
tbst detemuDes wbs&er cue or more peak* of the tsel mass spectraci are 
nP'>HH in a rg f er e nc e xnxss spectium, aad cwiijattear code thai d ct e r oaiaa 
v^idfaetaOof&c peaks in n r e fere nce mass ^xxtmm arc present in the bat mass 

IS spBcnum. iheKby dcfBcxmning tvfaether the compound that j^r***™**** iSie 
refococe masa spednim ts pies«nl in sample. 

The iDventinn also featsres mediods fir tbe autoinalsd pcoducbon of 
ocpiesston wetois or (he unomstBd production snd purUicadoii of protcoa. 

En one such 3Spccx, die iirvoitian feattnes a mediod of prodaciog tnrD oi 

7H mnie vxctnrx cncxxling prntiniD of irxtcnaxl. This tnclhod idtoIvo 

oonlacting 0 Ptmi -prrrtric asad eooodingo Sxst protean of uitscrst n'itb 0 £ist 
baiJdioao nncSeic acid in a ndmtis device onder conditions thaa a^ 
roKtiuD, l2B»djy juuduuing a Cnit vector encodiog die fim pxoteiri, sod 
rafrPtirafly rimtf '^in g ft f^^*"*^ ir^tn** e^f-nmng k 9ccnr^ pmtem af mteatat 

25 with a SPPWrf ^'yrttwtwtctffir m irihntig rfgvieg nntter rnndkions that 
idkm their laii^tnja, Iheitsby psodutsng a vector encudiag ITts second 

p j ot c tn- In 5omc ccibodimccts. tiie method also inchzdca rohoticaUy contacting 
the fitst vectcB' with a first ceQosdercoDdituniS thai allow the insoiian of the 
fixal vector ioto (be first cell, «t>^ loholically frmtar-tiDg Ihc sccudxJ vesUx wUh a 

30 vrrT*^ oeO m T<t « n" conditions tiut allow Use cisezticai of the second vector into the 
second ceg In vaziaas etnbodiznent&,at Leasi 3, 4, S, S. 10, 15. 30, 60» 90. or 
moxe vectocs are prodQced rfwm i r i iij^B i t ly Iq o^ier ezabodimezna^ (he berkbooe 
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ppcteac wills uc Soexrixed expression vsctor^ and as mscft eocodiQg £ proleis 
of ixitana is tigsud tD 018 «oqimskm vector nnda coodi^^ 
cnntfaztmlcaqiEBaaicn-TCcbxcintDinz^ IbBtBS^ la other emixjdiicmlxa fix 
ffrrt tnil i fTifl nfl '*Tt"'^ m cdls zxe ooexliiaBd in di&rsct Oasis or wells in fhc 
robotic device. Inalbsreix!bcM2inicnts,thsSiEtcd expresses the fixsipootrin. 
sod sccosd ceD fixprcsss fiis second protein. In yet oilier o&lwwl nudity dg 
£ist |uuteiu and tbe ^^rrrkA prntcin arc puikfied as <1e5cii}icjl n the aAjxxl IjcJri w. 
Id cfheiezi^bodmMss, ±9 ftstccUond^ff the seconded sccfa.as£ 
eoll, frtT*^ cells Boch as Drcsophila cells, cr mamTnaKan ceEs sncb as Cos, 
HEK293, ax CRO cells. Tn olhei smbo A' metrts, ftie first vec£nr and thcKXond 
Tccsox an tnmsfened inm the fitst ceil and ttu secood cell to cells of scooter 
cell type, siv^ as ni*^^-^ or i^t^im rattm fy^];^ (ox the |w vM,ltjrtinn of &c n^^^t 
prutaa ■t-'^ fty^ f?!ry ff>-f pnitrla. 2zi otbex cznbodimciitSj a roQer botile systEip, Stir 
tank syrtcro, cspHkay ccQ cultmc systno. or biOTcactor is used to gfow (be ocQsl 
Tbe fusi veccoz aod/ar &e eecood vectox can be vsed lo prodoca paoteia to be 
axed in soy uTllie melboils of flus imreatioa (e^., to ideolify Ugands that bind the 
protein), 

iQTotves rrfTPT "^ a Bistjiiottaa ina &st ceD ■r"'*^ oocditiuDS (hxi rcsull ia tbe 
sccTctiaa of Ifac iiist pn>tciD into a Qisl txiedittm in a n^Kxtic dsn 
-oxpcessiDS o second piotsin in D second ceD tmder oonditioiB that tesdiin ^ 
secretion, of flie ler oort protrin ndo a s ec o n d medinoi in. the nibotic devioe. Hie 
rebofa c device tmsJeis die Gut raBrfium to a Grst chfDmalojjiapby colmnn soil 
^l iift^friff da Cf^iiTM^ iiiffl]^ jTn ^ Q second clifOisAtogiupiiy colonm. In oca 
<TOihcxiinynt, (bs &st piofan snd the secood protein tic isolated, tbexeby 
parnfyiDg the fiist ptt'ileui and tbe ftccJiiwi protciii. In various embodinicnbk at 
least 3.4. 5,8, 10. 15w 30. 60. 90.otrinoteprotetss8xepartfied simaltaaeoosly. 
Tn Other ifT nT' n'^ fT n m^. t^i^ H'"^ and n w - on d cells axo contuned m di£krenl fiada 
Of vnSSs in the coliolic deviccL To oAier endmdisient!!. The (ust cell lard/cr tbe 
socoDd cell are boctcna mcfaas £L co/4 insect cclb socbca Dt oao p L ila cdla. or 
i jiaiiiaMrian cells soch as Cos, KfcJQ93, or CHO ceU«. Is other ejaibodimeaii* 
die Rest cell andrarxeBinl cell «ze (anstenflj Inuu&aed Dos, HKK293. 
27 
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DrascpfaiU oeOs or CHO cdk or sbbly tacsfceted Cos, HEK293. CHO, £ coU, 
orDfosopbtlacdls. la y«l ocbci cn±odim£ots, the firs pfmsin and/tn (be 
KTtmd jtmria mr gjyrrmyTittff^ fn t""'"™^"" «t TMeeterfis- Invajious 
j m h f M mt^i i^ «h»«w«|tT«aemmriMgeggKtpmiBmnimranycontm 
sagsal or an: geneticklly nwdiAsl bi '-■«r'"" n secieUiiti sqpul so tluit tSsgr aie 
seoclcd by the cells bitD the mr4 h,nn lbs fintproteisand'or die second prosctn 

kn «iy of fhe mMhtrfa of <ha invaigoa (ay., to identify ISgande Qat 
birxlihe pzouna}. ta other embodimisil^ Ihe zubutie devicB t=ml>e used to 
cnrnaxit die firxt piotdn andAv ^ second yi ote in wilfa a binary of candid&tc 
lignida to sBbctKgasib CiatbtJid Cm pfotrints) Qsiiv aay of tto 
described horia In >Ta ctb«T einbodiniairs, fiie first piw=man^^ 
pfOlein Are ottd u mcniheis of i. Chrary of target moJeai ba that arc lobotically 
^ i t w tr<l tmfTi n wmnll winlnrinla ftf iw t e fe a l to arfast the moiacnIeB ifant 



1.$ InvsDOKacaCttiMSnaixait^c^'atnn^ 

y^nAM a tftreet mnlcenie covafadly m nnn-covakamy. In, otbar embodbneotB. Ibft 
iij(sod directly btads (he tzx;^ ootecule or bixtdK another motecide in ihe same 
palbway n Ob bo^sl muletaile ami Ocsiiby autrrates or inhibils iJie tared 

23 3000,4000^3000,2000^1000, 750^ SQO, or 250 lialftxns. In oilier cmbodbmiB, 
&e Sgimd hu Ins tlint5, 4, 3, ur 2 hydnqgoi-bini} doouuor Itssa (has lOL 8, 6, 
4, Of 3 liydro g phtoiid acceptoa. fa yet otfaci gphodhrmts. die Bgand has a c 
loi^of lsssdBn4JS. la spin g±or embodiments, ttm Egaad is not FK50S. b 

rUfirr fT T tW" * thft tt!ffffl>il g^n^j^fatg •Hgawda tand Ab targg* mn torn Ik wifll 

23 aK4Qf]esthaoifM.bctmmlMandlii>lbetireailnMBndlp^ 

6ni I pM. In odiar aeriKtiSmoits, tba selocnd caodidaiB S^oxds are sutrjected 
la aiBlysis 1^ lEt. MSw NMR, UV. aoxiiDo acU BBiiueDan^inijd^ 
aeqassscin^ or a cmnbtnalion ftoeoL In other anbodiiDEsts^ an isotope or 
bagnniil peak ii ttsad tD idaofify a eandidata Ugsttd ifaat boa die aaaao niass as 

33 f ff^ f^aty W g »nd Iff **** Kbgaiy. 

In varirms rrtbcf cnihod im e o t s of as/ of lf» aqiectB of Ae invc3i&n. 
CESMfidstB csd'or tho taiget iDolecales no io sohilioiL phase, fa other 

2S 
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ecnbodhnsDl^ (bd Ugpnd or tba tsaget moleciilo ts tmmotnSzed on a soUd suxftoe 
sucdi H h»d or chip. In ulher imibodkaeuU. (he a£sa> o a J min is Crtcliu mte J 
'by c^jjomacDsiBpby. lo pixT)ciil2TcxQbo(itZDcn&« dtecooqtlcx is isolated asxnj 
stae excloawm (e.;, wng sikaor potymcr resiii}, muJTinrorial. btmodal, cr 
$ biplaTO: cfaiumalagTV}^ (c^- ctrnxtnatugripfay hxsasl tm mure ihxa a nngle 
dianctsristic suchts sizs exclusion snd reverse phase, size e^hisioo and 
(BUDIQC exahfi&ge, sizo ^^yc' h'»^i<7p rmA c3tioD exduugs, or cbroniaxo^iif^iy uszng 
8Dinttnn]sQz&cexrrer»p}iase(B3l^GFT,otGFFIEies3> Exexz^IxTy 
reciiK tnr.hwti; (fiol, scpliams^ sspernse, snd pcdymctliy) msthujylate. Otba 

13 desindjlDzcsnis ore stkble above 5. SO. 500, 5000. or 7000 psL Inponiccliir 

embodnmos, cohmms conndning ceans wiih diflaoii sepantios charactenstics 
are canibined in scricx. la other cmhndimcntx. cohinin cJtmntatngn|i'hy is used 
to isolate the compliac. asd the ccmp lcx chitcs from &c colnma in tcsa ttcn 60. 
30, 20, IS, 10, S, 3, 2, or I mr'TTto^ fbe void volume is less dnc 20, 15, 10. S, 4, 

IS 3j 2. or 1 mL; ur (be uolumD diTiiiiiler is leu lluni S, 4, 3, 2, (S I nnn. In oQast 
endwdimezits. HPLC, spta cobzimis. aqnll£iy chsomatogcrpbyp or filt n i d on aid 
osed to isolsiB Ibo complex. In oOer embodaaesa, a decrease in tbe W 
sbsorbEncc of m HPLjC oi oQict davjsolo^gnspity p*^^ ojireipoDJiDjj to 
CT^iTTid K giwvt t< TSffI ti> ^Ictf^ * dccTcy^- " (be amount of ncboimd hgaod 

20 {jsod tbos OD iscrcaBS in tite ait ht hi t otf boaod H^aid)- In ctiQ odier 

rmtxwlfniri ia. the compfa of a target motecule and boccd can di d ate Ugmds a 
subjected to a siiTooiBtOffupby Step tbat s^Krstcs tibc bound ligzods &oro tbe 
bffSBt nudecale. In yet other embodbiients of any of (ha a^iects of the tDvemioD, 

releosBs ony bound li^mds 6o3n tar ^^ in stdl other ym^Ki*^TTTT^"^ 
&Oowing ocposnra of tbe txr^t to the canifidaie Iigu)d{s), die suppofl is waibed 
wi& medjnm lacking Carpet mnlecnies, and trestsd in a manna that dtslodgcs 
eandidota bgatid znoleroks and any boond targ^atisoleeQlss &om. the sopporL In 
30 ortheiBq>ect^aDe,xnultjplc.OT all theses in die mediod are zQbolicall^ 
autmnated or cnnijaxtBr unplementBcL 
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In Btffl olter embodimenis of any of fi» aspects of the inwemiim. a» 
^acdanar activi^ of a sdected target is cSsBnetezszed by a dusmcd tssty, 
binchemioi] u»qr, cniToatie asny, binlog^ SMsy, nr a com^oatxui Uiercnf. 
la pcBttoulsBr fjrfKxIL ufa »lx tfao tar get fuixtios is c t i mttctB i iz wl by nn apoptosis 
S Bssay, prolifisaiioa ass^, meciosis Mssxy, tB^geoesis assay, invuioa issiy, or 
a oombinalaiD fberenf. In cAer einhndimeats, Ac candiilatB oigel innlecales n 

smnccs. Id yet otber embodSoBeoXs; A seleetsd Biget nwlecnls is idessi&d QSisg 
NMS, IS, UV. MS (e j^, MALOnOF, MALDI, smsk Hoad, triple qatd. oc 
10 de tnostiuy ^d5 orMS-MS^ amiao acid seqacneafr of nudcicaad scqnairing. 
la oifaez cmbodiBieDiSt dca caadidiite tazjin moIocolB is a fbO-lensdi prstExa or a 

enzymes sod xec^tDis awb u C!t3ts, Imases, ioo disBKb, 
pr pt easa% iihDq> l H iB Be^«DdiD8a(yh«e6. Tai^gds nuy mchide racdecidsB ot 
15 chases of molecBles fornfaidi fli wrsfiwnticafl y ■ctive cacyoa n ds have or have 
not been piBViOQsty dcrcJoped. 

It ta aoted tint aU a f Oa onbodiiaaitB of the vndous aipests of flu 
iBccaikm forcssididaiel^Bnids ippJyxD soaall molectdssof jaieresL 

Herea^ty'tarBetioolcrute that baa no* been ptcvicButy validated as a 
20 dun loxpX' is mailt a tai gft lao l p nuT a wfaosa mod u b tioo has pot begp 
piievimtsfy siperimeaially dsocn^ied IS proorate or inhibft 

For CTBwrpIc^ mmilidatBd tpggtacrfenoles inchsda molscnks for wideh tba 
aetivaticii or ioliibitifln of fl>e inoTccolfs ttt the decrease or tsciaase in flis 
23 Bxjnftrum Ie^«] of &>e tsoJaailex hxx ortt bs=n expsriroent&Hy shown to 

diitj(tai|;^ iDchidB molecules far wlseh iDcieasing or dscreasiiQ tSse amotxnt or 
mn activity uf fha oudaculBS haa hem expuimttOany deianniiied to lumnotB or 
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geae Kilescmg tT»r ^ *« THl5 i^Lg-, mtisenne mh Mtiuu of paie aqnessioa) Kss been 
^ i f f ^f ^ r f in<iTii»iiy <i ni I M " I ^ ^ ■ ^rmA proauKB or izxhibita diseafv state id an 
modeL 

By "tixgst nioJcculc nf initntr«m Inolo^cat functjoa" is -tnesni & tSTpt 
5 mobcnle for wfckh en activity haa got been tuevknal y tstperimgitally 

iftnvm'aT^yarf, ay A/mihesd in a pubticatfaa orpahlic presaitatioa. Invarioos 
y.mK.Mt;mffnK ilie (Bfgpt mDjccolc of mkiuKni &BictioD (S s nucleic sod OT 
protein. h»-ring less ftaa 60, 50, 40. 30. 20. ox 10% sequence identic to nnddc 
a r. l A ^ or pnjteiBS for ^vtiich sxl activity bas beoi expgrimentaPy deniuiuuaied. Id 

13 u(Z0 m^tttnf^m,^^^ Qts fg>rlric acid or piatcm ^*« Bol prcviauly bcexi as^gped 
a patstrwc fixastion. Sequence idcnn^ ia typic&Sy mccmied using seqnsnce 
osnlysia Gofiwaie vnfa the deCiult parameters spedfiad ihei^ Seqoence 
Analysis Software Pirkngs of die Gcnrtics Coropiter Gn»ap, Urn '»fczsity of 
Wiaxmaa Oiotecfanology Ccstsi. 1710 Uirivcreiiy Avenue, Madison, Wl 

IS 53705). This aoftsrore prognun marc h fl s »iimhr see pscnrm by assigning defirees 
cftwrnology to Tsnocs siAirtitutions, dele ao as. and other modificalions. 

By ''target molecule of onkncrftii secondazy or tcitiaiy stmctnrc* is mcaot 
a h«fy*inffi*ffqlg fisr vfbxA Cfae eaoondsiy cr tcrt iaiy sttucbm hns not bsezx 
pzrvioDsIy eaqierimensany dstsnmned, as described in a publicalkn orpab& 

TO loeieatRlkxi. lo snme endmdtnKnts, the secondso' tcrtiaiy structure has DOt 
pxcvionsfy boca pccdictod oi izx>dclcd based on the known stroctnre' of a 
bomologoBS moiecula. In other eixxbodimeiUs, die tocatioa or Ceitiaxy stroctozc 
uTb biudiDg Rile or active xite i a Btc tar^ nv^eculc has iiot been prcrioosty 

2S By "Bcaffbld" is acam a care ^tcmical stmctnre dot is contained ia two 

QT rmtp' i KfTKriT^I itwiImtii W m « HhraTy nf c«MrtiffatE CoiiqM-milda- In vaniHK 

emliodinxsls, at kasi 5. lOilO^. 10^. 10*. 10^, 10*, ormoicmolccnJcs tnthe 
tibrsxy comain its Gca£r<^ In sonx anbodaJiiaits» Ibe Sbrazy coDtaizB at least 
2.2, 5. 10,10*, 10*. 10*. itf.urmoic diflereiil seaObUs. 
30 Dy Tihiaiy' is mcanta coBcctkmof 2. 5. lOLlCT, lO'. 10*. 10*. 10*. lO'. 

10'. 10*, eg WS3BB <fiflbteol ntoIpcp)ra, Inmioistenibodiniezii^ eacfamanbes 
ofBfibnzyhasBffiJSoeiiixiiaas. fao<hgeaihrwBni«na^allea«t2, 5, 10 15,20; 
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.■y), 40, 50, or ronre of the me ndgiN haTC the sxntc mixx or a iczss tjan differs by 
isssflua 1.03.0J,O.US,<irO.O] dftBoasfromthanusofsDOtberlfiniy 

By "prrT tn wT w " ^ prntema e x p tessa i hy an nrga-nian. The 

5 jro tB QJil P rocfadCif aB ftf lh» PtinT***^^ jylSee VBrmnrB pf a protam tiut tae 

By "puiifia?* is mesoi sqxaiatcd fenn other components feat namxBDy 
Bocompa^iL Tytncally.aoaoqnaDdissnbsiimiiDQyinmwiKaft 
SOHk wsigfai. fim fromiHDiniB, antibocSes; 
10 nr fV -i t| -T v^'b wWirlt I'l U iMtuntlly aactnriiilwl In oflier enibodaDeBl*. ttie 

ocniq>f»zid nny bft cAttinBd by dtaued synd^ 

gomnanaal tonrr n , or pzodncttaa of coaapoaad hi a nscombmant but cell 
that dfiew not natnral^prednce flic conpoHmi Ptotans atsd organic compouods 
IS may be prnifioilby oce skilled is (ha mt asxng stimdaid tecfamqiies sjcb as Ihoss 
deasrbed by Ansobd «r ol {CuneaxTnaaeeHa mMcSecokr Biology, Ailtn 
Wil^&Sons;T4e« VnA.'Znon). The dqsres of pcriSc&ticm am^aied to l3ie 

g t H TTim piafcji ai COD 7M!M»Hiwl iiM^ cttswrfmrf mwOMidH SDOltSS 

polyaaybmide ehciniphazesis^ eohmm c famMt ognphy, optical deosity, 
£1 HFrr:anal^isnrwutarnaii«1y»s(Atisube3e(aI.«HPra). EsempUiy nict3iDds 
of punBcafioo j at-tw^ inmsuiGgifee^ibBtiaEi. cohmm ^tnniEitograpliy sacb as 

Bcdpaanias widi B pfalB-boaDd 8m3ni]y. 

Thjc tPfiftuKfa "f ptM mff iMym tiM have nmncroaa odvantagea. For 

2S expoptB^ tfao ioefliod» allow the nq p urtrinn and purificalaoii of eway fgottm in 
[be pniftsuxK oTan unprnsaa (e.j^. Uto human pmtenme) and the idsntiricalion of 
U^-ftSnity.dmg^ilcescafGHdsfwcacJipcatdxL The xnsdioda also allow b 
fiiB o r e iie a ny mBnrilBd imniberof cmffldMs compounds and c aoada t e tcaiToUb 
tohesczcoDcd. Becsose dte mrSiodx of mvcotum sit: so rapd an) chd be 

3{> peifannedoasQchafaxsB scale, aiqr«uscfid fox ass2ViDBtuscCnolecute 
Qst bavs Dol been pfonoody vafidated as dmg brgets or taxget oulecalas of 
unkziowii biological Ptkm^qti to select tigiTuU fitatbizid and/or xmxhjhiie 
32 
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ac&vitj nPtfie targd renlccula. h> con&Mt, cmrcot melbods for selecting 
lig^nds tbattaoid a target mAl wBTlri bavs "beea Smiled m target molecules th£i 
tisve been validired at diTg targ^. Thos, dw pccsent methods greatly expand 
the nmribcr of torgci molocolcs tfial can he ausyed. Taxgd molccalca fnr -wiach 
5 hi^ affinity bindeis mo sdactad ctm Ihca be validated ns drug targets. 
Additio»Ily, flic narthods of the farwrmion allow candidate 
have •&« same mass to be distti^titsbed. For cxampki, toa&s speciral untope aiWl 
fi r niT w-n t p-«»v< lypricoHy difEer between HgTTTT^ of tl» same a a sa . Tbui, tlwsc 
yy^w cas be used to tdcniify a candidate t^utd even if it has the same paicot 
:o prfV as «n n<^ omdidate Ugsod in a IHmay c imipuuix is. Tliis advarrtage 

allows fbc use oflibiaiies contaiiusf moltqilc compo^ULda of tl^s same or sfnilar 

The sohttioapfcaae embodiments of the inventiaQ aQow ibiid phase 
>^PifTii£ to occci as it would in a i tvrnn or cdL Is continst to many cuntot 

IS assayB ybfrh nr^ >* sp^ifin asiivity of tha target pfote^i. ifae medtods of the 
' present jtireation nay be iKadilyiqjplisd to any taijet in ^ 
n u i n ip ' "?**™- Hie mediods also use a vciysmaDamcrunl of reagents <&udi £5 
<300 ng of eacSi tarsst for 200,000 couipomidak and <35 ng of each ooiDiwund 
for each tnset). The medx>ds aho allow a ISiray of compoczids to be sczeessd 

2ft wiOwint tagging or parifyiag iiufividual msnbcts of the library before scrceamg. 
Q^Bcdby greatly daoreosing the ffm^^nr* of time aocessaxy to scnea the library, 
lite length of time xexpured TO screen ISnnies can also be jedoced by 
ad nn ut e il emhodiment« of prexsnl inToa&n whidi allow im i ltip le hhraixss 
gad/armnlt^jlc Uug e ts to be analyzed in panOeL 

2S Pflim^ '*T*T^ I'TwWMtwngnte of fee htventioa uriB be afipaieal 

Gam iho &lki«nBg detailed dascr^jtinn and from Hat clatmR. 

A. DRSCRl]ynf»l OF THE HGURES 
Rguiv : is an ovexview uf Qib "gpootype to phcoolyr** appniach. 
» Ftgnxc Z b an ovcrsifiw of tbc "i dicuo t y p c to gn^otypc* appjoach. 

Fqpma is8setofepMiiB{Uasa«lingflieabniiyof?38MAPkii^ 
tsolals T T tmr^ B ^[^'^^T lig yyj wilb tnusismcilar aOinily. 
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FiEuiv 4 b a set of UV cpectn tUssBuiqg t P58 MAP kmase 
coaceotEatios dnpgnjaiit m^irtion cf ft» gfiMO peak bn» tuigfifffiAa fedaction of 
die qaicdiie peik in ^ IITIC sepuatkm of pcotsts-boood comFOoads fiom fipoe 

5 Figure S i» a «ri of ca»speea» ainslfatie& flai the c o n y wiarl eKtracted 

fiom the mixtnie ind lelessed fixnn p3S MAT Idntse ins 

Figura 6 b a lis irf'ihe eoa^oirndB in fin 10 cajnpouod nnxturaaDd theg 
molecttlsr we^jjbfk 

I^ure ? a a sa of ^»BCtra dnvonsbatiag a nS coiicenlra&^ 
:0 rBdBfitiffTi of 'h" Ktfinr* pwA hm nq^niMe radnctian of the Coldacina peak or 

it qa i a tf rFn of prtHffm-hoTiTwl " ?iiTpwm'l ! » ft**" c/w^iprnimts. When the piotcin 
fin rti ff Tt eoTW:rMl and tfia maM qpeetmm mu detgraaiafld. flia apecanim 
iDcladed 4e peilx dtazaaaisdc of 86002 at a Isvsl &r li^ier dun 

13 FigiWB It fat a JGS* nf j^MCtra iltostotng a tcloHn ctwantnt'mn riqiendEitf 

icducdoD oftbe CoJoliiraDc pa& batBCf^KibleTcdQctiaa of the 86002 peak ox 
peaks rey rese m ing Ibe other compound* in the ndxtiire doring the HPLC 
RfjKixinoof pfntoii.hnundcnnipnnn1ii fmni fnee cmnpomuU. When lbs pmtetn 
fiactkro ™ig rpltrr*^ "t** ^waetmrn <Tf!trmitned. the apectnim mctodad 

20 t!»pcabduDacleiistie ofcoldidnsatalevel brfu^ertbanoiberpeaki. 

Figure 9 iif a Bil ^rf" ft" «"n^ F"T»^y i" lOOounqwinid nnxluteajKl 
dnr Bolecnlar to^jis. 

FlRnre 10isaeetofqiectrainustntisglihatP38MAPkhasebiiidsiiid 
nttacte a Kganl widi nutaoiiiotiT aiEmty (86002) Cnom a 1 00 ooflqwand 

IS t T!'^***^ in a specific and coaceDtxBtioa d e p en d rrB t manner. 

Figm 11 IsasetofgpeetniBu bUating ttottDfaaEaHndaand Kcncisa 
Ut (Cokfaicsie) fiam a lOOoonqioauIiDixtUEema ^wciScazxdconceitfnlxni 

F%iiie iZbaaetofUVspecniUssasixDgdmHcceDaotsepaRiiDsof 
30 ttiffptriTrin tarpgt fram -ftie tmhonnd ccnyamds in ihe 100 compaund roTxtare is 
also aduevod at Uii^ floor sates. 
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Rgnre 1 3 is ■ .■?Et afK^xcta iHnstrating fee abHity of spia coLmnni to 
ffPjffrri»t». a cunqmimd boazKi to a pj p»a targel fttwn anbocnd tmnpouiMfe. Thii 
fftf^h^ WIS iisadtD idsadfy Colchicine as ibe pTryfrimnnmt compoond from tbs 
1 00 cotnpouni) istxlnTB ilut bnand tubulin. 

Fisoie l4i3i8cl*em!aiciIlastratMraofthe5t^inonseiriboffiiaantof 
(be Cbemkal Airay Assay. 

Ftguie 1 S is a edtezoatic Hhistration of an exeiiipliay oiinputEr. 

FiSQic 16 is toi cxQEplsy ilow duit &3r ooe n n b o dim gnlof the 
xovcalioo Cir iDdeotf^rm^ « componmd in a sanxpte. 

InfftOt 17 b ma ginph JUnstiadng die pairing of" chcnncail BcafeHs wtA 
pratcm tBXffUs wfaidi can be used to piodoce d die mic al fingcrpring of tlifi 



Figoxs 18 is a s 



e eanbodtmeDt foe flie 



aitlDiMticBiaidlu^Siniq^ipntcfoicdxidiofihc jovontioD to pnducc 
Ugpnd/tmsaCpsin. 

R^ize L9 s a QlDStxatiim tif one cTnbo<lTTr.enl Cos the bi^b 

tbmaghjnitiraliicncn of -2 tmlKgrams of each of <hc -90.000 jaotdos io the 
Inimtm jifwtewtM umy antegnniad cilfarmR and productinn sysieaxu ovct a period 
of-3 yest atsiatBiif-600 protrins per wse^ 



5. DETAI LED DESCRIFTTON^F THEJ^jVEHUQIi 

S I r.FvnnvPE to phekqtyfe 

Inon8Ssp«^ilie{N»ent!nvBntian retoea to melhods of ejqjos f ng 
r Boddc add tazi=t5 to a pStiztli^ of potentiol ligaB^ 
fi^oul— {STgetpain, and ncmg iSie Hg^Q)d(s) wfaidi bind tbe tar^ to xnalyzs ilie 
laic's ln.ilD^al iunsficia. Ooetsobcxitmenl a oodinerl in Figoie 1. The 
j,f(f^l«^Hi»wiB«^iite to iai muc feefanetimofatBrg^ 

^(^ncfa bos bitbmo been vnknnwn. Many other metbods for selecting a candidal^ 
B gawit ihsl binds a target m"'-"'*^ are described btaiBin. AD of Ibe enihodinisnts 
lisM bdinv in se£4ioas 5.1.1 to 5. 13 can bciisd in ai9 of tic sii^^ 
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Acxxnding to (he presatt tnvadioa, a ttBBPt tnalecuk is the oooipoitnd 
fw "trich n h^i^t reftctiiig TnolnrTnt* mugyiiL inpzefezredembodimealL 
is dbr species picseocjx ^ lii^hesc c«mcaiixtxsoa 

5 voseL In totm* laeferr ed ci n tndli ne Pts, the tMgpi « prssent atlhe l«n>e 
oc»icatiHlioDastbelisuidmtbsrcaetm fat^odterpapafeared 
nrt hoi tirrnti; , Tiw target Is present ataln^ or > tower co a nnTrarina dan the 
coflcailcaliiuiof eftdiUgvdarthelotal cooceDtntiaaof dtstnEKtBrenf 
otadidatB lifands. h oflifr tn r F r it **"W>^Wmr«T«^ fnr^r « ihe apcsiea 

10 piesmaiflieUiwestcoiiceMraiionmtfaeieactionvecsaL la one e m b o ahng Bief 
(be invenlioi^ (be tus^ is ibe spsciac m tba rrartirm vcsel -Klcdi has the 
bis^cfit imrfeadar mass. Atarfetnayte&ii&lBtsnyoccumsibvmricculc 
synibesixed Di Wiv or iin vbro. A taq^maybecosnpriEodaf inuooacidE, 
n mrtirx ari«is. lif" 3 ?* ^ T?pMl<^ minnJ pmfacta at OQirbinatioas flteteof. Aa 

IS adTSca^ of the ixBtant lavaition is t&astmi prior loiowlcdge of tdonity or 
fimctiira of (be torgsi is neoesBaiy. 

la a pcefcned cmbodimeu of die ia-BCBiioi^ (Sxi target is 
anuoo acids, prpttifr^ enzymes, pzartems. antibodies or combinatjon* ibeTBof In 
ofijstitcp,palyjnx:lBOtidiacn«x!ii^E*Bprotjeins of inieicstmay beselectsdaiul 

30 cioodDeedintDane if ces sk i u oitem. Tbepotjraadeoddescuy be selected by 
AiHasniM screening. nibnctivB byfaridization, difTerential diqibqr. iiuuiuniy- 
otpressicp analyBS. leyieseuta lkroal difference BDBiyaas CRPA) or laser captme 
miczodissectiasL TlieproieiBinaybeijyiiJheriiiadft wwamabsctErisl 
plasoud. phage, tnuuient cdjubv cxpreawon Rysteni rr viral eApieasion syston. 

25 ^^] t»yTf«ttT v^^y, ylnate^ |g nti aM may ba s ynffifBiWfid 6» vitro by bt vitro 

frznsctip'dnu and tmslatSoil (f ftuiiKy wcfb sils) ot Tjy comnKDl FMOC 
oGg(^)eplulei>>-<baischeinbliy. IbaeTpraRwdprotda may ben{«ionan]r 
potified and ihen exposed to a Ifgend lUxmy. 

/^^frmMnji tn ihm tnvgntrKn, gmet cm bc grpittsed finom a Dcnnolete 

30 cDNAcxffBcEbnayufbucnnuraawspcdebQrasidisBlof genessd 
diflEoaxtU o^resnan in a particaltr iSsesae or tipoD a pirticoln 
Genes thst sib difli Bte ptia lly aaqgessed m diseited « s tnimlstffd cdb md tisaas 
3fi 
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psm sftV«- i»j winjt b*n mT limi*^ ^ t<f yiMpr^ such subtrsctive 
bybridbaliul^ infocmalics. oiicfoarrBys, SA13E. or laser capture mtcmdissBCtksiL 
Jt' psrtialseqDe&ces suclk &s ESTs ait recovered. fiiU length tissue specific 
cI»iAs njay (h« be cJcmed finom fiiB lea^ith tnmai cDNA Wmics Bcnta of 
5 whkh ere aviibUe frum CI.ONTECH, STRATAGENE, Life Tcrhualn^io, and 
NCBL Between 20% and 60% of ^ genes being doucd in flus v^-ay. depending 
vpOD Cbe dsstiev have sot pzerionsly beea jrirrntifind and tba fuocuaos of 
viitnaUy evczy gOKciuDedliateDulbeeii elncidajcd. la a preferred 
onbodiment, these gsoeslttvc been discovered by gc^^ To prodaoe 

19 pntffimi, ftaO leogfii cDKAs osry be xaggsd wi A baafgbigtdms ( 6fais) ioseiled 
atthe e iitoy t cgnnnal end and gh rt a t hi o oe synaaase (CST) »i the wmi n o 
iBnaiiB] end of Ac ffsne each wifb a ptolease cleavage site Altcinativcly. Ox 
iatcm-bascdscif cfcsTiusms by Ncmr En^laiMl Btoiobsmay be used to ovoid lbs 
need&rpmmse maaajea. Tbese genes tasy be eaq i ra s sed end yeoeted iotu Gju 

ts wpeoBliiiil by bwailorinu^ Cbr evainple, irdng the Invitmgen- Schneider 2 
CtasojiAjZBsystsmwilhitsUslBBODdVippzotBiniesdsr, tnnufectioa using 
^*Ji p n ^^ a^wt «»Uff«tnw •hygmtnigm hufamed erprefisinn vish copper sulfate. 
vAcft caapnidsce MO n^A. oTpnitdn in Oie supeoAituii vdik^ can he purifid 
omsindBlcolitmiL Moi^iniitntg ciCBmplca of alicnativc cxprcsaiim system 

30 fndode Fafl B»c or another bacnlo viral sysiem or mammaliaai eypression 

lystaDS (CHO. cos; 393.kIc.). £*. coff my ibn bo used (or prntein prndoctinn 
bat dDG&wt gtycosybte ptntebu asd tilc bocDlorviius syslCT 
dom^yoosjiamjaolaaa, IbeiesaimigproldnSf^itiMsi be purified by 
Ni(^^>WIAdlrBm « lDgg ^ ^^ y t»«fiislpc ri Bia ti oostepa^ BloisihioDe aflniily 

2S droiiutDsn^- as a ssocnid step followed by specific protease 

dmva^sof thstag?. If thainlain basadaflirxityBy«tEmisTi5!ad,DoproiBaMi» 
nqitiied. Ttaepcoetzscaabeezprasedsndpaii&sdiisisgalbasiaiive 
iBdakpaes u wen or file cxaipleTe ox partial piotem may be express^ 
or boppd to a > uiiiMTft . 

30 In mtHflfr 1^m'^f>^ 1 Tln** m «hg ifwrenri«m tafgetc ata enmpriS Bd uf RMA eg 

TMA aa oli^pnnclentides or palynndBotidea. In one naa-Emidag frnT wii ti i nrnt 
of tfas pxeaest mrcDEuK^ nneldc adds to bs uitzodoced 

37 
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BR idectified hy brge scab seqesicing ef FST*s. 01i9mu;^Hds targpbi may 
bc«yBdtssiaeddirec4y. falynactontide targptemay be synthsazad direcUy aa 
picpazed ■ttt^^^*^'*^ template polyCTpTfonrtf ■ e.g^ by PCH. The 
dS^Miucleotide or priymxlwriilc txrgptmiy he aptinna]1y poHfisd and ftcn 
aqposcd to a UgBnd libnay. 

ta mtribtr mib^m-^ «r<h«. ttivgniiat^ t^Jgete are comprfeed of simpte 
az em^Iex GsibdQnlmes. la aaa&tet ectborinnnil of flie uiTOiion. taistM are 
camprisedof Kpub. la aaottiGrcnibodimcatof tihcin*Gctioo.thcuurget 



10 In wii" ft >iiT rm^*~^*"'^ wrrtw* Mw»>ittnn, IhetMgeg maybedeiCTatizBd. 

N<m-KniT**"S GEamqiks include biotia. flnazcsaccu diBnyssQun. jsreen 
flnarescaot pratsia. i3£otBolo|ie. bis taib nsipette 
masfexBSc^ pbotoactivsiibile cnisdinker at um nHnn a lioiB Ihcxeof. 

Taigrt prspomtioBS may cootaia niiior q gmlif ii M of oflicr coagcfunda as 

IS 8 rcsoU of pBzti&l OS ioooi^kaBpixrificsdciD of tfao desned eauipuuBtii. 

AoconSag tD tfespnaeot oventkiii. a fipod is any molacale vbich bas 
die poteniial to btod ID a tngec ad/or exert BO effiect in a bioas^ 

20 ffni bm*i r"g««« .iriha genntype to pt»gj ntype appioadv die Hgand ta tfae miatms 
of awfidolB liga^ b pnscDt ia Oe tcaetiao vcad at o lowtf Gc»K^^ 
Oao die GSget. *~ -«>->'l""»"» ptt>inftiype ta pgnotwpe appcpaclL 

fti ff tipffi ^ tfw* nMfaim of cmlLlMlB Ijganda b prgeni in die reaction vesd at 
^rrmrt y ^> nr*n*r'' '«m ***BP*- lastflloibcicnibodimeDisaf fbegauNype 

25 pbcDOtype approacfa, tlieligaiKl oz Ibe "I'ltur g of candidate figzods is picseot 
io Ibe nwtiuo vessd al a higher canaentnirinn dban die ta/scL A may be 

Gonqnsed of anmio acsds. oacldc ends, supos, Ixpida. satanl pzodncta^ DStoal 
piodnfft-Ww ponqw™*' *»• i?fflniMr**** "'^ ifiMwnff Al^gaodxnaybecreatedby 
a^yeombhiHtoaialdKnueslaaedwd. Alonitiwdy, a li*{axu] utay be a oaiuidJty 

30 b vnaoIecnlB synfiiesized £a -rim or m vdh9. Ibc litpad may be 
optjonallyd ms wt ia edwifltanoto MmHiomjd . Oaeadv8a£B£pof'dus 
nr^''^'l ign jt ^trt ^ilmwaMingeBmpuundniaybeuseJ to CtdHlaloliB^uiA* 
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l B [' £f t rrrfTTptCT c^Prrti**^ oTligai^ collsction, e.g,, after separsdoa of lipoid aod 
tsTffi- Nnn-liimliog eatsiples of <teivili73rg groaps inchotds hinliiv flutncscem^ 
digoQcyseauit grscn QoOTCSCCOt pjotcin, i50lcpcs» polyhistidinc, nuignctic bcada* 
^utathimie S transfeose, jAotoactivanbte cjossKakeis or c«nbiiuiioiis tbereot 

wfakfa tiis taz^ct is ocpoMd to (be ligBsd t flgar y. 

T.ifpnd Bbniries ar« TuboarBS of £gand5 which diScr frcai each o6ia in 
mmeu ootx^posilioD. stiuctuic OT oombluatkuis tbex«xf- The present invrsticn 
omtEaqdaiss such Ebiacics whicb c omjinsf at Iczst 10 diff c r col Egands cr &i 

10 T ffiwt 100 diSsroit Ug^cads m al Uast 1000 difiezojl IiKSiids. 

The \3saai Vbpay te>ed tu toxs] k> proSetns cut he dsnveJ Icom cuaoy 
iaiiiTce& The fanrntioniiicJBdestbe use of ditnricali, prole ms.pcpt^^ 
onlibodiBS, sagpa, Mj ^k n^mA pnxhicts,. lutxna] prodiici-liks cxnnpaaDda ct 
Boycombiaatiamcbetcor. Tht« xnay be pnTjanaJ by ccgBidc syrfLt^^ 

IS cnmbinatnml Umni a tiy , rccacnbmstit DNA. biocbeanical extraction. 

pnrifieatian, fttpL Li apEafeciad enbodimaii of dia invmDon, muural pitKluct- 
Hte lymhedc lifacaiks are gBPeraredcgng diveisi^ orijemed cbemlsizy (e^g.. 
nyJiuiietriB t^iUl pml KynSwds nn hods or in sninban, syn&esnsd in panUcl or 
is scncs). '■'MvTf candrinalDiiAl or madicmal cbcmistzy . The sobunits used in did 

30 $yoStea* m prelbnbly diug-like and an highly dK-em£ed 39 pckssihie. T&e 
tmils my be slnictBially rigid or flex ible. The nivts may oadcrsn dtemical 
fpyi irwn 4ut modify ibni cnni atructnita (e.^. xemmigiement). Ihs tmitB may 
biva ffancdcnal gnxi|]& aitdsd. 

Dnig-Bkift omDpuuiBlk my be nsuld itsii^ difljcrcnl ^cafTolds with 

25 i mS ag a t diemistEia icg., cosBiiic. taoitaaic. peptide; pnrtcio, alkaloid. 

r^jtm hyOnaK^ ItpWa^ mKmal prodnctr Kke cwnpoupdsV Dnig>like compounds 
Ptliy ^Ul ' ^ M ^ F' Fl* t'* ^p^traX TiV-n m%»-ra HaD>Hraitizig cxaniplcs nf apoclniJ 
.identifictsinchidedazicatsiriikliicsolvc into chaiactccistic isotc^ 
fi^gmeitfaliDopKilEnn miiiBSi cpectroGcopy (e.^:, C3, Br, N. H). I^g-lilCB 
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pa ffTTC* rrpnr\ p-act ^p tt L tr m taipy laalysis ( pgniri D in V Tbe libraries can also be 
designed to BttaEtste odier asnfytical aod decouvalutioa tec h ni qn ea ie.g^ ZR. 
FTIR). 

In ZDOtfeer embodimeDt of dte mveniioi^ noo-tizmttng examples of a^ier 
S libmifis auy be osal tncloiig cammszoally avftOebie IBxanes (f g-. 

rhsnsacopeia. AiQuJe, asd Ormhridp?). focused fTiiTTTTtal Ubnries. peptides. 
peptkJss or procrins mclodinR lb© TAT, VP22 or ANTEJB*?APEDIA 
truahxclioo signals, stmcuintDy ilcxBile SDndl nwh a ai h a, it&tun! pruducts, 
sugars, and monoclocal acdbodie*. The saTxmits used in fee synflicsis are 

U> piefenibiy dmglDx aiul aie8«h|£biydiTaisified aspossibta. 

Libicics of the inv e pti tm may be tagged m facifit&ie %£sd 
doxnvt)hitionaiuiiesyijfhesisaJWbjjKJmghasbcmobsi*^ AJtcmative^r. 
fee ligaais can be d8comx)Imod withcrtU loggnJ^- The ligandj can bo BSted 
tsdivkiinily or in a mf x^i^ Diverse Ebrsries synflBsizcd as a nrixture in 

15 solution nhasa oi on solid phase g upp ort t can he n»d. Tn one cnihodnnent, ibc 
tiaasdactkjn pqvddes or ndssOs thereof ftom TAT, VP22 or ANTENNAPEDIA. 
on be ciosUnlxd to a smalt molsoile tn eobasce its abtliiy id cioss a m grrib nae 
ui bizrier. Alicf nstivdy, a snail tnoleatle hnmnlnf^ of die« pqptide^ caa be 
developed asd Graced Id ftc same. 

» 

According to tbc p i csc a il tovaitioii. a ligamd-torgct pair ducdbcs en 
aSinity relalastshxp between a li£^ aod target wbereiD ^ dissociation 
n FTtrtP"' (K<) is less than idwut 20 pM, and prefimhly Ir-a than abuul 1 jiM. 

M The tnveotiQn fnrlber caTaESJxp\si& I igand-target intciacDon* wbsro Kd 5 1 00 
cMorKj^ IOOi^oeK^^ loa ^ The interaction bet«reen tfae Ugsnd md 
tBiBcCinay bocovsloitorncn-covBJcDl. TbdjEsndofafigandMiiisctpairnifty 
01 offly not display affinity ftir other taigets- Tte tnget of a ligaod-caigct par 
may ur uiay sul tlspby oflhtily (In uQ w li gm ds. 

30 Arr j irrfm£ tn fnvmtinm a reacliaD \'essel is any containgr or surface m 

ariq>oa«hisiiataise=tniaybees.poGedto3tleasianaoffiiesnd. loapccfcmd 
oidioJiniail uf Qe mwvaitios^cesetiimvess^aiBBnangpdtofiolitalelnjjIi 
40 
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thflKC^xpnlurecung, This may be accompfidicd by osisg S6 or 3S4 well 
micn^era plal^ Artf^ttwr p Ds ni Hl ity i> jfcyrtyitTwg rffffgrart target protnna on o 
glass slide stM^ <!exisity as QhsnalEd by MicBeatii a al, 2000, Science 
28^1760. InolixiOTbodinKaitsDfdwmvmtiOTfccicMlioniflB^ 

Ths conditknu ttader v^ikfa Ibe tnvst is ea^iosed to The ligsnd ISiz&iy 
may VBiy. Non-fimrtinB cssinrpka wchuie limcHng raclKms wl»crc tha 
tcuqxMtnrc b kss fHan ahom 5* C or from aboot 5* C to about 25" C or ftcm 
aboot 25* C to about 40*^ C or over ibont4CP C FaifiB3 noa-timtins example* 

19 T TT^^ii^*^ binds^xeoctxon oonditLoos wbers the pH is less tbcn obout 5 or &om 
aiiOiit5 toebout 9 aroverabotit?. FmiSja ooD-liimtmg exa2zq>!es iitciade 
bindiD^ reactinrat m snhitinns wbcti are cnmjir ixcd of ■nrater, an alcohnl, an 
dgflnSc sotvezrt cr combinfltiMis dkcreoC Fiinhcr □o&'fiiniting wfiiujilea include 
VmAm^ reactios auxfidoos whsrs tbe axkildves may tnctuda ions; Eahs, 

IS ^1i-fi»f^»rtit^ pwlwHftnh^ ounfrnN ui uHsbiruUiuui ilttieof. A furtbcf non-lmuluig 
oanqilc tiv^hiA-* binding reaction cooililkma wbczc ths tarszt i& immobih'TTyl 
A fhrfher iioD-timtting exanyle tnchides binding teactaoD condiiiont vhere 
tigaudy aiB immubiKa^. A fiutba oun-limitni^ taiaanpte toc{uiIi&i luxviinif 
nactioo coadiaons where tngcte aicmnnohiliTiM! ASiitbcrixs»-itzmaiic 

23 mmpk tnrT"'^*i^^inilingTgag«»W> enniitiinniK wftieig fee target and the Bganda 
to soluliun. 

A faztbeznomlimhins cxatnple tncTTidM bindins xcsrwrn condT^icm a 
wbese the ligand vaatpasaa a madcer 6uch as bniiD, DuoieeoeiD, digoxyBeani. 
gpCT flu€ne s c mpi ote m ,i»ifiuisottq»^li»toj^aTnagpeliiibead. SBtsKymeor 

Id one emboifiment of ibe mventbo, tfao tzij^etB ciay be sopcned in a 
mndiamsai based assay. Tbe aecbintso bcessd assay intJ o de.s but b nut limitBd 
b> >n assay 6e> detect HpTF ** winch bind to lbs tarscL This may iDchids a solid 
pbasa cr fluid phase biiiding event wiih eiflier tiM ligand, fliB protein or on 
» bdkstorcf either bexDgdecected. Alteniatively.^ gene encoding dieptoDeiD 
«i&prcvioD5]y mdefined ftsction can be tmsfecfied wilh a Ee{>ortBrqrSton 
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| nro t 8i a» ec) bmaceHandscreeiiedssaiasttlielifanfyideaDy^alri^ 
tbioug^^uii or altra higli ffaxoii^ipiit{e^.v1560 tmeO pcTpJste of cfcrp) screening 
or ^fli wfciai ■ ' J ! rt wj ■ ""f tf> r libr"Ty issufiUcrsslivccisbodinicalaf ttx 
iarai£i(aaibeTmed»msm based bhidiQSsss«y^ Tbeee inchjde 

activity, ecU based assayi is wfaicb tbe tizsrt md a rqponsT systExn {fi.g.. 
toci&tase oi ^jpdacsosidase) bave bem iuaodnsBd into a c ell, sod b iwS u i g 
Moaiyi which deteel chaqgfg in iiee eaeisy. fimdiirg aaajf* can be pefibrioed 
viflithc isigBl Gxcd to a wdl, bead or chip oxo^itBrcilbx ^ mmiobfliZBd 

10 aiil2»dy or resolved by cspiQsy elsc&Dpbnresia. Tho bound li^auds may be 
delected tis&ally axaig eoloriniirirjc or lliunsoeiii» ut 
fcsoaaace. &i teeoluiiin based binding assay, ^bbdmgnuy be per&rn^ 
aweUorolherTase^asageLl, eto. 

Wlnle (bae az« a nnmbtfr of wayx thcar aasrys cm. be dues. iaDuwicqj 

IS indBctrvc dumghl; asSy the Gbcnncals which bind tD the pnutBiu tacget aic 

rfftpirpTiT jtrwf WW! awtrfi fii wg ritm Id edditioi^ 4io fiusd f^iase ZDOn ooomtDly 
cefiectsdieiniebiolosicalecniibniuiiQiL Fi]rdienncR:,iDfbete«ctiao.botb^ 
|iioiBui aod fitecbemicals pieferahly are not tagyd^ desieasmg 6ie judUcid thai 
the protein fcaa bacn constrmined in wnn* way by coupling to d ptata of abeod oi 

30 U^md is aoc fo tfie sazne Quid phase oonfirmitkm which ii will be La. the ceQ 
nrdisMnnd. CnmaBqaenQy, to a pre f efre d eodxiditnert nf the ignrenttop, i to 
20j000 ljg3Dds (with 1000 to 10.000 |Ugf e n Bc O may be imMd tpgetfag with 1 tig 
tsl ofeach protein (with 0.1 to LOOfigpiefea«d)iAasouOvohiine(] fl.io 
I mT. with praf ei ted range nfn. I pl.in 100 jJ.) fti hare a 0.1 pMtn lOOpM 

25 ecaicentnaianwift a p re Jewed renyofO.1 pMto lO^iM. lapaiacplar 

CBibodiiiwnts cf die mvcoxiosii by loolung ai vbSj die ] id 500 lififtft<1i> wfajch 
wuaU he expected tu bind Co eed) pmiciii with micrumt^KT tu njuximulsr 

CTBrtomes ihe need to ub the Ehnrry in any other way thm ilic molecules own 
30 mass, Unlope paltem or fagmenlalpn pdism, beotmc aaia spaJ x ixa^apy can 
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lescK-e sttd idtendfy dis possible 1 to S tais per wdL Altonativelv; JR taSfa 
I* i {K can he osed tinnc or m cnmhrnBtioB wifii nuKit iqiectmscc^ to rsR>tt% and 
tdsctify fails. 



mEN-llFlCAnUN 

to a ptgfrTTed embodimeni of tbe iDveo^oa, l^gacd-targetpain aie 
scpxnlcd &am uubotmd Egands uk) oobonDd taxgets by Hgntd cIirontafDgZBpIi]r> 
Hjj*n(t fpf^-* p"^*^ 8rc scpazztDd iiuiu cacb odicr in & sccozid titiuid 

spectrusoopy. In vaoxnu etnbodliuexua of the invcuLioit. lbs solutioo phas e 
fainding in^ occor in a wdl. tobc or cohmm. Capillary ckctropharesu, aiuL'or 
other f jf tf^ i fiB 7p«*rtK*^F nay be to deconvolnlD Htrmtlg from tbe lib iajy . 
Partie uJ ailjr, HFLC and oast xpecUxacopy or cspiBxry etectropboresis aud edks 

13 speeaoscapy am n»easmt (be iiH>}cco]ea vrfSi exaciuc sciisitrvity. Id adi£tioa 
flulacbniqiiecsnbedocDemesxreinaty acall vohniws wtuch is critical to 
wj i Tnm T^ y titiHgy tbe s""^ j r [ p m n r f q/ fwb DieiDbex of fiic cbenxical li biaiy . For 
exaiDpl^ less &an 20,000 lig^ndi from the cbcmicsl Hhiai>' ooy be pooled wflb 
ihcpBDtem£stnxidmgagiunincach\9cnxn96'^^ lO^Mtn 

30 fljjpiojdio aiety I<» iiL aad I ^ig of protein. la « preferrsd enibodgpeni, HPLC is 
perlbnned tn 96 weQ plates with caitridges to serve as tbe cohmms fixeadi wdL 
Id aoofitcronbodimcnttiK separation bpcifonsed in paTsU 1S36 
wbU, or lOjDOO or gxcettr well fonnata oang oohmm. wells, cartridges, cb^M, ai 
GJtea. A 2lema i ive ly> diis nay be perfocned tn a scasdaxd HPLC coteim. spin 

23 colntzin, or ofter CDtaxim. The firxt csrtrtdgc/coiurao may be s gel pcmeatifn) or 
size exclosian or gel filtistifm <e.?^ (325 Eka resizi, Khamuicia) to hold Bie 
gpbotmdinolBctiles in fte resin bmalkwrifaebocDdlgand axtdproteiaiopass 
fimaig^ A stnall saixq>lB ■ wAuu b b desired (jxefanhly 1 tn lOO pL or less) yet 
thtspmocodttEoniiiy dihitBtliB BoinplBbytiiisorounvoideisofiiiasni liia 



30 bel{}ftal, aiacfine,toiiseasiBaaandiuirQweoIunn)(pTim 

djametcrof I tn 2 mm or less and a lengfti of 5 tn200 mm (RncVet Cohunn, 
BiwHd or Bhaniacia oohiMta) to iiiiniiBiTo ifihrtioD of tiw aaniple. CopOJaiy 



s 



5. 1 .4. UGANI>-T.AJtGET SEPARATTON AND UGAND 



(114) 



JP 2004-534519 A 2004.11.18 



wooiiosasn pcrrosowajis 

Liqniasniisxogi^diy eanabobeiued. Has xesiDS^axBts^pnitsia along 
wM. «r»Tl m ..V"-^ >« «.H>H.. h «n'lh liiEih aCTtirity (K, ^ 1 .0 uMl Ibeoexi 
cutiidse/cnlutnn wodd use a lqr(iiopI»bic or hydmphDic lewerae pluK HPfC 
senn, Ite clwkc of wbijdb depends npoD the 1]^^ 
5 used: CIS (sSca liydraphobic- used vtdi tsss tQ'dzophtAic ligmd) C8 

Grduew (iimre hyihophilk. wied ftif ramc hyvlrophafaic lig^iKb), a cyanocohjirfi 
Case far inaxc faydn^iiijfie Gjpnda) or SB8U fiom Agikni wis^ 
ddierliydiuphaicorlqKSiaiiliQbiclieaiids. Hmsc revase fihaae HPLC Ex&ods 

W sxBMan»)ecaesariajpiotaDsaapic\iatsm Sabscqoaitly. dw smiU 

molacnie&maybeelined ftnm tfje ptootii and flw ro«n aari the ehiaiitt nay bo 
fuUBetBdina96wdlpbilB. Providiiqj can: Iznows the icnotml of Qbs staiting 
mUr rw t " ff"^ ' ™y be mftasui ad in diis step. AStsroathrelj', coaxipstilion 
■mdiescaDbodai»at>latartmieto<inaiititagBliinJ!nK»ffiahy. 

IS ib(M ehunts nay dkabe tnosfiaRd tD B inass ipEs^bumel^ 

^-h fl n w f I iw -j j Tins luay be dosienlxMicallj in real time pouotialb^ 
S6wBafimBItpedla^UB:%eiSnapsmIkllIBdt^^c}laIme] microd^psyilem 
orapanOelspiByiiiiei&De^ AhmKtivefy.dupbuedMAlI)! TOP Mass 
^j ff . -*T ^ wif A y mny'hft Med. Li tfais cAS^ ^ piDtcm fociion fiom die colamn 

2& (8pta,HPLC,cainUo^,cdbsr}cBnbe8pottBdontoaclxipaTafi^ 

orgreaierfixmaL Tbe Qmniftex oi Ainolto MALDI insmmienls ftom Bruater 

p^f*^*^ ^ii«.^^w«rt;«i11y Amrfc maA mmijfxa eatfe of the lanmieS from ICQ 

saiBpteiiDdIS36simipIofamiaB»xeBpecfiveJy. Wo o t i mttm g Sanns ofwaaa 
specKomeizy dst may be tised inclade etectioqgay, ion trapi, Fbsrisr Ttsnsfoni^ 
2S MALDI. singjo « flf iple qoadnpole in nogje MS , VTS^H^ or MS-KB-MS 
ibtinatB. 

Elueius nsiy be doiaettdsd iisiag a sofiwaie ptckB£e for iise wbh flK 
nnn KpectranieSer n^oncnledwifli inftirmitioo dmat Oie ligpnd Hnaiy med. 
A/tas^ioctR»cop7inay beiaediD idcslij^Giiiqpoiindsbydizeetddeotiai edits 
30 mass. However, mass spectzDScopy may also be ased to detect cxRnpou^ 

safTnidR nr Inibn eonteinuiK eleineflte •whieh naolvis into daTictertnic inrtope 
pattBrast&c^ "Cl. *^»'U) or eotcpoxiDds having tmiq-je goginentBtiaa pcttam 
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(c^ penxdllin). Fta eoiaplev i^ikmoe-coatainsig cocupounds -win he 
ceajavsed af^G and ''C3 which will produce two mass pezlo. 2 AMU spxrt 
witfaa3:l intcaatynijo. SiciilaiJy, bnanmo-coninining csarnpotinda wiD be 
ccenprised(rf'''BTaiMl*'^'wijichwiDpK)dace two Tims pea^ 2 AMU apart 
S urifla a 1:1 iatp ^ say iaaQ. This aiytt^diCK inay lie osed an ^^tgmat^ye to or m 
ecaiinatjcai wrdi ttnc molccalirr wdgjit to idcati^ o compcaud. 

Mass Bpectioecapy enables mass, isotope^ and feagmfiixatkni pacsn 
lobe detcinused so acamteiy tbal, crffliptet viA so&wnta, fhe exncf msnher of 
flie libiazy tosy be ideastiBed cxeqit for the isomer. Following Uiis Ac 
10 fheorelicaUy expeosd 5<K> cT so micnmu 

ijnojn the oiJejuaJ Qmy and sroliiesized 'tat laqgfii senle. If fbr omlmiletsa 
psptide. il can be fiued to (be TAT tnws<fannig s c qo cac c niuefa bOdws pntoans 

In antt ihwf cmbudinLmt of the invention, Itg^TT^y arc charactetLaed by IR 
IS m >"i'lk. itt add hinn to or instod of mass ap e ut usc opy aaaJysis. These 

iBehmqiDBSpeniik Jdenii&otion of Ugand ftmrrrinrmi gnsnpc aTBDbGdnukni»(e.j(« 
IiydxtBQFl or mono gnraps). Used in combtnation widi nuss tpecttoscopy, ibis 
nuy ^HIt***^ dif^xcotxstum betwocc li^ands of identica] swlecnLKr und^iL 

AocoEdiag to fin ioveation, ihe diasociatios constam {E4) of tbs li g ac d - 
n nga pair ^" ntd be ibsa aboor 100 and pntfoabty less ihzn abuni 10 
pM. WhBe not diapcaahne, flic diaaociation constant (Kj) of the ligandHaigct 
psir b one fiuBSor \vftidi iioqr Euida Onse ddSed in ite M 

b n ientio n iamtonylalCTbnldoeaTiot iiBCBa sa ri ly ptcfaCgai^^ 

tban abOQt 1 00 cM or faxs tban ab<Kit 1 0 nM or less than about 1 nM or laa ibas 
about 100 pM or loR than about 10 pM. 

If nolula ora low Bxnnber of bha wifli reafion&hle afiiniiy ore found, a 
stnictwal or ciheaaical gap m Cbe smictiind divem 
so love been identilietL To sudk acase, txrset dirDcl«d nyntbeas canhe etnploysd 
tofiDinfhBtK&p. fflaOTa£BiiitybbidcBaEc£niDd,tbobmdmgca3beres)ea!ad 
wift a Kbmy cetttaning pboto a etiv a table (or ofliB^ liidccn on one of ibe 

4S 
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ftmctknul d ffu i a fe y ^ After 4e first coluam when cjnjy ih* protsiD asd coaliscalm 

biadmgteBaigpresmi,g»phoa»ctivatioostq^awbep 

tiic tm&Il molecules can be dutsd by xtnrczxc phase UTLC in this way. Ibc 

ttxset has bea uad as a tempUa asd tecasse two motecobs wfai^ 

Mti^mfff^^ Imt^t^inggflief wiOlMveaniiiereasedaflmay fiuihe UttgeL Ina 

i)tTt rf i w> *T ^>>nAitpt^ , r>ff iBOCBase ra afSnxQT is 2 to 100 fi)}i. 



10 Mdkodi for HfLC Based Asurj 

Draa-BtTt rfmp**' .-.m^Mtml^i nynaaanmg a colfaciiun nf Jny-Ktg 

cbemical saCfoJds CSipnfr-AMricK ICK, CAllnodbem) woe tvd^ied and mked 
toofiinloQDcwmiitkmaf MnMeccfamSO mMrrm^ lOK 
jsefltasoL 1 oM ID 20 oMlubiilm or P3S MAP ]3tBse^jgiia)«« dispense 
15' mm HPUI low wfainesKn^tecnvettEa (Wains) nidms^ 

vM oonqiouads. Afkar nuzing mid o 15 nrinnto 37^ incitoi t i on . the ctirstles 
were plued cm ice end jqected inu Ibe RPLC (WaieEs 2690) nsi^g an 
KXtmnjednr (Waten) oo^d a ISDmm X 2.liiim ID Pinlrextmi frFF H ooluinn 
(RBCsTediiiologiei>j5gi dual size BxchMkmaDd ^Bse gya rat ioa -with a 50 mM 
20 azmnccium acetate, 10% metfaamol Tunning bufTcr. Tbs protein txiget tad boood 
cnn^|«wnds duled b fbe coTnnin vnid nhnne in iieiectedQun£ a Diods array 
1 moat of tbe > imji^ m B ii irtf Bteorbod wcfl at a 243 na fiegaoagf. In 
inons of eacb co cip oi in d(0.5 to S mM) and 
fearer (haa 1 0 cxnopcxiixis WMdi ooold be easily tq M ua ted fmni one aiMlber^ it 
TO poaaabte to tiCBicia the two pwtdn target! aa^ 

tilnlian in fee le»ri ofUV abtoibaaca of foe specific ccmpoiiad knowa to bind 
IIO0 of llie pnitidn la^ls but oaltoniga^iecific cmliul cunqmindik 

Wc " r^"**^ Ibe cohima iSmessions nd Ibe dtoscc of icsm to 
T ^ay i t uf Ti B i. w | i * i » iinti of tbe bovod to the protein tugels fiom the 

odMittnil cuSfNiuxda: Resncf trfaicli dutepruleia in (be voul volume and small 
cobtctti iHM< Jcngflts i^nch nttnimizs Sis void vohnnc were used. Such 

rjiTntTin* ouiunnze flw mituuiit of diTntipn of fixe protein sample and TiniBTnaai the 

46 
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ome required for exc^ assay, ibrrAy min'miu'iDg ^ unoont of botxod 
cr iTi n i r n TTM^ tiui dissocutes G t wn the pio teln (as govcmed H/ ths rale). These 
framns eocbled &e me of iwinimwi omoanls of icagcoQ,. 09 well aa seusitivc 
detection meibods: Tbe colcnni were mdi ftat die protsin eluted in lest 

S AsD 2 to 3 naaatts. A mmibty of HPLC cohram*. faicliiding ihs Rc^a 1 50 mm 
X 2.1 mm OV 11 eolnmn, a 1.0 Tnm x JOD mm YMC Dial cohnmi, a Zl mm x 
ISO mm Phenomanet PolybydrnxymelhurT^^ite (Ttilytep) cohann, and a iorfi 
"Z. I X 150 wnn t^iziy] Renrcnc ccfamm. were tcxtcd. Similulj, otbei nnming 
baSas we r e tcs&d m which the salt and mclimol cocccmnition wcxc \^aTicd. 

10 «rM< toe calio of pnnis cu£et to ffTTT''l^ compoondA in Cie trinding reactioa was 
VBfud &OCD 1000:1 to 1: tOOO. Resms xepnscatatlve of difierent classzs were 
BSted for flieir aSnlity tt> septzitt tfcs proxm fiction from tbe dms-tikc anaD 
molecule oompounds, and to mininnze (be C3^e tone fire all of Oie compounds to 
dute &Qm (be ccitima. These chafaeierislics of tba culua m s are detec imn aJ by 

15 r Trf*rr prop er ties and limilatioQS on Sow ma daz to tesins coUapsing en dcr 
ladtprKsun. Bemg siHca Issed and tliiis lesistBiir to piecr^ 
cobmm had a cycle inne of tmds lOoinuies box was only able to separate 
a^uJlim ^dy 50% of tbe cumpotoa fe to flic lOQ conqxnmd in'iiTiiic luted in 
Fig. 9 fiomtbepnatein. The Pbenonnnex Polyti>nlrax7medui37late cohmin was 

30 able io scpaase a pp K M tf m ately SO?'* of tbe conq>oaad9 in fiic 100 cosapaaai 

mixinre fiom die protein, and roqmrod a msdwwiJ gm^zot to acfaienw ebitkm of 
many of thssmaB moleonls compounds: it to leinted a reloiiYely k>w Odw rnie 
(O.IS ttiL'mhi) becanse of die inability to taitabttackpccsscxzes over 60C?SI 
The cvdb tnra: fhi the Phenmnanst cohnnn was 1 J hiwra wi th (he gradient, and 

35 3Sinzmitefiorasafaselafcan90Uiuls(}S%of distotaI)wfak±coDldh8isolatD^ 
wilboot the gradient Other polymer based cchnnss {e^gf 
pofyhydmrymefbacrylale (Phcxiomnncx, Shodcx, Wnten:}. 
potymediytmiefimciylals (5hodex,To3ohBio9ep). Scpb2iiDse/SepIiadex/STq)CT03e 
(AsenluaD Pfaaxmacia Biotech)] also otdy toletaied relatzvely tow flow rates. 

30 Tbe Itirdj TTVB oohsnu are dK'inyl bciwrne polymer is^lomos, which were 
opcnrtcd at bi^picsssic {4tX}0K0 aiKl imdcdnihly botmd die pxi^^ 
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bolb ^Eirasaze expected ID lOowsepantun of (be imtemfioai ^betmboond 
[ lerins wcxb alsi ooinbineri is ssnes^ 
i> of compinads acpsnted &cnB flic piotnn bet slso 
iaettasing ihe q»cb»time. Id appUcaaonswbere a lonjger cycle dnw (e^ over 
10 inlmxtes per run) is Kcc^jUUe. aoy of fite alxn'e cohmias or a scries uT (he 
8bo*c ^*5*^Ti TF'* tnff be nsyd 

For Ebojtercyclatimas,oihsrcohimnscs]ybeasBd. Far cxmrp la, the 
R«9b GFF n is4uxiA sqiaralad llu piuleia fnclkm fium 97% ofOie om^^ 
ttstcd. In pressure taans of 8000?SItm above dnt of the IIPLCCW&texs 

cyde UmeoflhisiesiawudeiDxxDSliatsdtobeatsily lea Iho 
conld be JbrOier deiacasod by isbc a fsstET fkrw latB ia an 
pnssBresi9toS000FSL Tbe QT n rtsin and GFF resin are i ni e nwi aafaa 
xcMmalpbasezsam wfaicii w«n; developed hy Thomas Prntrrtrm Eur die £ncl 
analysis of dnifs and dni£ metabolites in setum critbcmrt ia&erfesmceby prntczD 
adsoipiwiL Ilia zBsms consist ofapoioussiUcasiqjpoilfiifii a fayd^ 
extonal crrftcs asdtaydrofjhglas imssml pores accessible onty to molecules 
trifiiBinotecnlarvBiEbtleetfinn l2jn00daltnn9L Time snrnces are prodosed 
by bondxss ihe tripepttda gjyeine-fdciiylataiune-pbeqytalaiiios (SFF) or 
Ely'^^ 1r "'T yT^ "''^^"^y^^"^^^ (GFFIJ) to Oie aUcasuxfiKes. 

TheGFFF m GFF 11 fanned heads are then trealed'wilh the exi^iqiiidaxe. 
coiboxypeplidasc A, wfaich hos a. moleailar weight (? S.00O daltniu) lazfe 
enoagb to exehide h 6nmlbe poses isssltmg in the cleavafic of *e 
phenytalamns^hEaylalamtK puTtem finm tbe outer uoBttx. Thi» U rafmrr l 
aHann ifac gly cine or s^ycfdoqrlpiopyl to be caposcd iozftct oa die 
roakipg oQ&r Tg rf*" bydispibilie bat leaving be origSnal tnpcjMide tanct oa 
the bifler toffaoB, Oterdiy making fle omes siufiue byikupholiic (as deaeribcd, 
for cKanaple, ^ the mmnft camc's pacfcaging msBrQ. Thecaalospensinbcrcf 
the cohnzni widi ^ GFF II lexb that was ssed is 28S-4. Odia cohrxraawiih 
other calalogneXEadbea flat an: packed inthlbeseiesxii>Bieal»avu!ablefiuin 
Reps locbaelofjcs and can also be esed. Ibe outer sox&cetlsBsprBvaabiSB 
moleculn iium ea&riagtfae inner layer tliroag^ size aeichliioa and faydmphiSc 
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T n Tri a *'* yn Mi ^ttt ' D niDlecQlcs ft nv i die j^ntex smftcc n^o^ is corapiised of 
hydni|ibobtc ctqaport^hfeh lettffis acd «gpaiates lha rrnnponnds based i^ww 
hydnyUjlm: jptenrJiims Glvoi Ibe cyvk timss and Oie de^fiet; of 
scpazBtioo thatczsbceclDcvcdwidi^GFFOicsiD.dicGFF]] oolmnans 

5 astd for subte<pence assayt; hgwewet, oiher resins can also te used. 

Pnittaa dscliuiu &uizi ibe HPLC cuhimm wcie dissucbletl wHb 1%!IFA, 
and a KMhiL saxiqilc w Eiriected onto a remnc phi&e cnhnxm (Waters 
Syxnmetij' Shtsid} to eeparats the ociii]]>o^iiuls thai had been bound do fbeproissL 
The coznpotmds wexe chrtad csii^ an tcetrmiirile gradient past a UV detector 

10 BndmtoaTOPmass5poctxtimrter(M»crom3SsLfrT>. The bacV^mmd d^ial 
was GubtraetBd torn each sanqila using oanlrob aoaooining fltf proMxQ to tha 
sbseoce of ronipouo di, and dw tsass speccram "ms determined st cane voltages 
high encmgh to acbievs frig^ncst&tinn nf the cosnpntmds {2f> m W Tidti). In 
otber mass spectrometry instnnpents, firagrtentatton can be acfaievad in a 

15 roTtprinr. cell The fia gme n ntion -paxxria xs^dcb is cfaanctEiutic for each 
camponnd co aj astt of the Lu;^ parcsl peak sad other pcatx TcprcsaxtiDZ 

patxezD of tbea3nqxnnd(s) irieasgd fimn the protein larset Tvas coaqnred to ihe 

20 xlcatify the coiiqx>imd(5)ei3tbcriuidtfac protein Isxs^ Alternatively, ooc oz 
ooore cfaatactenstis iaotopeCs) tbe parent peak lepresentnig die molecolar 
wei^it of tbe mnt p r m rnl Was oon^iared with ( htr- staodazd to ideutiiy tbe 
c o nyoond flist bo un d tbe y i iu t Lin ta rg et, la snoCbcr sltsmativs snajysia^ the 
pamt peak represeoOnx tbs zoojectdar 'vn^^of tbo oonipoQsd was &sdf 

35 Dooipared wiSi standxid to identify &e m n p r^mA Sometimes, (he 

co irfi iM rtifTo of thf** -m rfKiv^n -yif itff f^lsn tisrW tf> ^ d mtify crTmp fTTiri Sccoilar 
medtods wete spi^ied uiider MS conditians whkb did ikst indues ficBgmentaiim 
pf ft? *'">iHf wnd. rnf O'Tng in amass specsnnn containing p<siks lep reaeol i D g Out 
molcculsr wng^itof flic --j-^ni^mmi (a^. tiic parent pcsk} ond ib isotopes. 



(120) 



JP 2004-534519 A 2004.11.18 



BauUs fixxm HPLC Based MaAod 

SKRRfiOOZ » a vrtlh inicipm oTg cfnniQr Ak Ow P3 8 M AP tinBSE 

pratBitttBrxet E38NIAPIditB»(5alAwa»intxedvitbSaMB6G028xid 
sepamdVyHPLCc»tbeDicIcotiiiim<FiB. 3V Tbe protem fiacdoo was 
5 coltcctcH «od asalyTsd bytnas^^KctRJinctxy. The pJicnl peal, fiagrcniN. aoJ 
isotspc peaks id flic flpoctnon ccai cq Hi n dcd to dio 860O2 staadzid icd i c a ta^ g flat 
flisP38 MAP kioase isabtes and exncn a specific ligmd vdthmiciosiolB- 
afBaiiy. 

SKD86O0C and quiiime monofavdnchlonde (a nsDSpsciGc control 

10 eooponixO were inixed to^ftei to a Cod coiieeom 

lu g egring amonaii of P3S MAP idcase protgia (final ooeie gtBati ops 0, U. 5 
aad 10 hM) wctb moced sn(h the conqmnid mtxttrB at a final axnoeotretion of 5 
oM each, and tfae procin was tq w ated by HPLC ontiae Piol eohunn. TfaaUV 
apec ttm n demotBintBd a ¥i% c o ocB ma riom dependant iedn=tioQ of the 36002 

IS peak hot n^igible redoctinn nf flie qnininepsalr. 

Wheo tfae P3S piotem fiaciiOD waa coDectad at tfae luid^praaS is file 
titraikm (5 tdd P}S MAP kinase -f- 5 aM ndnin of Qucime axtd 
ttlndnted inFig. 4, tie onnpocnS ejitriL lad frnm the mixtxnc and relcued fion 
the piotda was ideotiSBd OS S69G2, Bod not qntoiae, bosed oo the pai^ 

20 fea jjn*«* \ iMrtnpapMfa maemi«8 fc|i B miiui of the releasBd compomid 
(FiB.5). 

A nnxtme of eqnol amoonls of 10 dms-likB cotnpoaods inclodias BfiOQZ 
Kndoo]cliIcmBWBspt8paxed(Fi£.dl. IncaeaangsiaoamsofFSSMAPldiase 
pcatein (final coMenavtuns Q. and S uM) vcie mixed widitho 10 

25 <^- J ln ^^ ^^ ^ n l x^ mWrf i ff it y< w ftrml ^ffl|r>7itntti(wi ftf O < nM »f each eftrr^ KW lT Il T, aTK^ *P 

piotem WIS PTTwr*^ by H7LC cq the GFF n oohmxn (Fig. 7>. TbeUV 
Tprrtrnm ffanoTglrafM) a T3t iim'-mf~ <™ .i..ji#MMt,-itt nwturjiwn of ihw msflft? 
jwak bst iiB£^Ctble xcdaction of ColchtciDB podc or paiJb iq?^^ 
otteeaafKMStdat&fliBimxiuxeL. When tbc proteio fiafftkm 'tou coHectsd and 

peaks duiacfaristie of 86002 at a XsnA fir bj^to- fban otb? peaks. 



so 
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I nCT^a^^n^ azBomiS of xcsoIid p roi eia (final coacestratjoiu 0, 5, and 20 
oM) weic tnrxed •■rifli Hjb 10 co mpoun d robrtuic at a final oHncentraticn of 
nM of each coanpomxi, and the protein t»,-b3 separated by HPLC cm the G)rY U 
c^Tqmrt CFifi, 8>. The UV spectnna daaoafmvd a mbiilin coaceoitaitaa 

S ^^ ffn* TT^'^"n f^lchiemn peak bnt nfe^glbfa reductian of die 86002 

prttV ftr rrntrfT TTip rryTT*^" ; th^. «:Kt fjitr^ymnrts m fhc mLttmi:. >Vbca die 

pKOtem fostion was eoUecied aod tbe onss cpectium detezx^ 

^fcirfp»i gr-U **«r-rf>*t«tlf^ «f fnkltwrtnfr f t*^^ l»»B|heg than olhet 

pzaks. 

10 A awamt of equal anomas of 100 drog tate compoimd* mrhiithis 

86002 isjd Cu]cliicin6 wMsyrepared (F^ 9X P3S (2 oM) was mixed wilb fl» 
100coaipa3iidznixtzre8t«&i£]cazKaitzationof ^uM of eacli com]>oaiuL and 
&B ^ ir n twn w3S sc paia tcd Qcuu fhfi usbotBul conQ>ounds pstur the CQFF II orrC 
r-,<Vrrpin (Fig. 10). Tbc piuuiD fiactksi WS3 jolhctcd, Chfi nompoiind vesc 

U idcasod from ths tjiutr i » aad nuss spoctnnn was dctcnnatedL Tbe spcctntm 
ooasAnsed s peak cbanictHisdo of S6002 a A terd £v tai^^ 
Tbns, P38 MAP Imase biods jmd extraoi & ligand with imcromolar affimty 
(BfiOOQ £nni a 100 fxunpoand mi^ t m n in a spcciix: sod concentration dspcndeait 
manosr. The suss spectnnn badcpound (^ipeara to be cazspoinble to ibat 

30 gfi rf p fH "a ipg only IP entrpwn*** "7), rrftirsrftng fhrnl^g a^say AanMte 

acaleable to taTser unndicrs of compaoods (&£., 1 OOO^s to 10,000's of 
eoayounds). Forexoniide. ^wMEBediodamaybeQsedtoaBDfyze alibnryof 
ow 10. 20, AO, 50, 75. 100, 20D, 500, lOOO, 2000, 5000, lOOOO, or mote 
eoi n pn u nda or mnre chenucal scafFnlrK 

25 Tn2wlm(5ti^ was tDSted with the 100 cos^und mixture at a final 

coDcaitmion of 5 oM of rarh coxxqxstxad, and die p rotem was sepaiated from 
fhennhcandcnnipoaraUiixtng&enFF nHTTX^cnlumn (Fig, 1^ Thepratan 
fiietimvnis ooBected, the oon^Kxmd were released from tibe pRrteia, and the 
HUES qwctnnn was dstBEnuned. Tlie q)ectTi3miilvTWed the peaks charutsris^ 

20 of ookhnanB al ■ kwel £a hi^n (lani uOter pcalu: Thos, lubalxn'biodsaid 
cstEBcts alih (CddttciDc) &sn ft 100 coDipouiidiasce^ 
fi fi y "* mmngr. Tlsimas fcpecuuni bachmiwiint appeals to te 

11 
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eoaqmible lo dui genanted nnog the 10 compomid nuxuue O^tg. 8), toficsting 
ihBttfae aiwy dwaldlic iwaleahla to luger nDmbera of Lu n ijwu n dK (a,g^ 100G*s 
to lO.OOO's of eompoimds). For caumqilew these mcdiods ax&y be used id B&alyzc 
a Khiaiy of over 1 0. 20, 40, 50, 75. 100, 200, 500. 1000. 2000, 5000. 10000. OT 

S ntotst '! W:pm n^ t or oiotb tdmoxcal scsfEolds. 

Oac «ray to ccrcasc tbc speed of the assay is to iocrcasc the flow rate 
(Fifr 12). Ths Ginhnig&clara£EiBctiziglbeiziixiixianiiiawi3teacoliiiimcan 
vrdsland is gensntlhr (hr- hackpiemixe vfaicti tbc roxin c?ia tolentts brfiaie it 
ooUapso. ChM: of ihc reasons ihc OFF U ream wusckstcd is Us (djifity to 

10 EosiBxnpresEDnsitptoSOOOPSlcainpsnd wieinuxtdze«etDsb^ 
Sqihanwe, SBpanssa, Supadoc, poly methyhnrrfha rjyUfe. 
polyh ydi u x y i uUl M qyUte. ete.) xd^h have nBnriTnmn back pressares of ICQ' 
1S00P5L Al high fkm rates, tbo GFF II cohmm «dD achievad crsoUfct 
tqainniup ofOMpiulrai Xiuai Ow 100 onnpiwinri mix. 

I* 

Spin Cobunx ChrotnaiographyMeiAods 
Drag-libe ehomcs] canfmmds rqiiese^^ 
fhBirricil scafibUs CSfgma-AMndi. ICK. Calbiodiein) vac weiEhsd aod mixed 
loafiiuJc on«» i uali o o of20uMcacfain50iDMi »niiio i ihi m fleets 10% 

30 msduooL 5iiM»20nMboviiKsen>maIfamiiinCBfiA)orenbiilm(Sigiu)t^^ 
Sspaisdl intoHFLT low rdbnnc samflh c uv ett es (Watsn) aad mixed with 5 
SMto^aMcoispaooda. AfiernnjdnBandalSmmtitBST^ioeubBxioa, As 
cncesBsvetephcedoaioe. 50 oL of Ibe 100 ooiapousd nixinze listed in 9 
ms fben layered on Inp of a MicinSpin 0^25 (Amadam Phannacia Kntcchj 

25 ipin cobnnn uincli Itfd beep prgvioiULly eqniHhnnad wilh two wadies oflrindiBg 
boffo (La., eaA ^risfa Imidfed addixQ 2(X> vL of SO xnM aami^^ 
1 0K nieihannl hiffer, and ^^naing (ha buffer Oimagh flie cnluinn brtn a 1.5 mf. 
micxofivB lube (EppmdaiQ at moximan sertiiig in a ndo^ 
30 seconds to a mitnita). SccbqitnadiaBiaazegenBalt^tisedtodeiibcnd 

?a excftai^ buffer for DNA pmhts after Uhdlm^ thmqjli 0-2.1 u one of fbc dassc 
size exchaian tcrica with a 25KD molccnlar wcigjitcut off. Ibcqii&oobxniB 
«m lfae&|riaced m a 1.5 mL odcnifoga tnbe (EppiodoxQ and spun fin 30 seconds 

52 
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It tnavirnTrm ew nftijF in the uunui ugp (Eppxndorf). Altfirnadvely, a vacuum can 
be used to pal) sohitnm f<frfwg T« tbe spm. colusa whii:b is p&riicobiri^ bxsOiI 
wben spm cohtznoAczrcridecs <ze auay cd in Hx 96 well fisimat aoda vacocm 
jnsni&ild is used to p jTI ibft (otution throo^ (he cohinm into a 96 we!] plate. 

5 la (becase of BSA, die SO oL »kjliui] in [lebcMtom oTUb: mi(:iuru}5B 

mbe was loaded qoXd the IIPLC. Jbc UV specmna was visuaiircd snd compared 
wifliaa cstpnvalentanxoimtctf IheBSA/lOO conapoand mixtiue before s«paxaliQtL 
In the ciisjc of tobuhn, 2SoLof dussotuticmalfbebotSoaiof (be nsarofuge tube 
vns c&ssoctalsd wiSi IKIFa and iq|a cted onto a.Taverse phase catunn (Wxtsn 

10 ' Symmetzy Shield), oad Qxa i«i nfj'''«"f-'*' wefo ehited using ao acetocitTils gmrtienl 
past a. UV detecsox irsu a TQF MS (Mnrromigi IjCT). EactjaOTud \733 
dectnxucally sn btiaale d Hum cacb sznnpio luing cozitrnis cootaining the prntein 
ia (bo * > >« =^ Ty j i of coQpoaitds oad Sis n i ?ff? spectmm was detEzzmned ax coss 
voltages fai^ enoo^ to adnere frxgrnmPtion of the coxnponm^ (20 to BO 

'.5 vnltx). In nfler imss spcctiomcienc, laicb ftsgiTieotttian can he achieveH in n 
ooDisioii cciL The (ngrndtzlioii p< i n^ ^ n whicfa is chaoctsiijtic for cacb 
COBIMUSd CODSiSIS Of 4^ l£IgtX pXTCST pfflt S£d otbcT pcib tcpiesgDcbiB 
fngnientftof Ae chemical compnond nr 8idr Rnlnpes. The fra^meataiinn 
pf*itt TP of tilc ctBTQWuzid^i) icksscd & Dm the protezn tercet was compared to Qe 

jJenliTy IL» cuoqxMJiBl(s) tbal txHxnd tbe pruieia tm^fzL Aliernative<ly» k 
dunctsristic isotope of dispaiau peak n^xcscsmigG^ of the 

f i t riin wwnd was coiopared wixb Ox fiziidsid to I'f^ntify ttac cotnpouod tiist botmd 
ihcftMbsntxrpSL In anutbcraltMJmtjwe wrnityads. (be parent peak rc^cscnHnsj 

idsoJafy tbe compoond. Sometinae*, fts combination of Cbese ToeQiode vta also 
^t^ fl.B t Iq uleslify &b nrm pr^*n *^ Similar medsjds woa sppbcal tmt^rr MS 
• CTwiitioM wfaicb (Sdnot iodnce fiosmentatim of Qk compociui t esa lt i ns ia a 
-p«agtt || ii m ||i|[ m »* i ptii » p it if »p«tain»T»i pfwi ^n ti i ijr molecular wotgtxt of 



(124) JP 2004-534519 A 2004.11.18 



WOflJ/OSSSn rCTfOS»lH334S 



Sesidli fnm S^pu^^obuaJi ChromaUjgro^hy Based JHelhods 
S uM Dovme senim cfiNnain (BSA. S^a»> 
r m n p tmr r l mimiTTT it ■ ffral 'iri r'Ti'"*''" — ar^rpHiMJ (Wg- 13). 

S Hairi'SOuL)of ttionxttluiswas byetedoDUipuf aMiav-SpmG-SSculu^ 
tad ccatrifiijed. lliepnrtcaeosamiag&actwQvrasconEctod Atdiebotsoaiof 
the mtaofiqp tzdscL Whsn Qto fnin"'t pxotciiL'coinpoiind mixrare was coizpaird 
wilfa tt rr- pTff l f nt /*''"*T*p"""^ loixisns aQct sepMuUiaa usog Hie Jtpm vulumu 
sepaniioa radfaod. ft ^SBifico^ pnrifiBsdoo of fii: laoteia was observed based 

10 oaUVabratbsnse. W]Kntestiui0DtDctiwa8qiii£ed»aiiiixDazBof2OiiM 
tttbu]iiisDd30tiMof die lOOcoapoaiidiiixxtiacBidtlieiaassipectrinaww 
^|^'i]pii^jnfffj fipy iTift cfulcd protaji^* Q0QI&1111112 &ictioQ« Ibc spoctnss sbowcd tbc 
paoks chaxacttrisiK of CoIdndM at a iBvd lag^ tftm odwr peo^ 
i ft Mh w ?! ^ tUlff iMtgVg^tMMrf peaJt w»M al^jfaay Im^mj fluni AbA ohsenmd using the 

15 HFLToalcnmaqBra&siCFig. I4),thespeedsndxcal^ityaflhnxpi 

sqnnttumnBikehbifldy Btlrasdve. Forqxinnpte.thea»intfhod3iBiiyhaiisadtD 
anatyzB & Ebxvy of over 10. 20. 40, SO. 75. 300. 200, 500. 1000^ 2000. 5000. 
IfXMM^ Of mofc DnRifonnds or more dwnitcal ncaffinlflR. 

3D SAA^ Bxamp tev Me&odi fortte Dse of Pattern Recoczmioii Softiwre 

fci Tdeotifir bolaled T Jaawtful 

Tho present iBvcniiaBi pjovtdes method^ for vsids i/t M eto iccog n i ti aii 

dialed tuhtgspniIdDl»xd>a>dtmy of thKM^valiuo ledmiiius detscanbtsd 
2S hstan. 

iklaminedSKiiamymmZotibcouiinpomidpnaiealm m Ut mr of 
rj^wtirf^tw itfiw^^^Mt;^^! Ateniatrwly> isocopc or oAcf cms spa^uai U i i B A 
patSBTss axe ^***""-'"*^ fisr dneo oompoDndii (ax-< M'+l orM+2 Botopepoaks). 

l tp M! >iH|iM »iy tj^wH^riiwM can Im arfjngtMl ga flMtmagt nrril nf Aa paalea rgpaeteal 
S4 
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molccalcs bavins a chsxge of tl (or-l}rsodi2ttiisvatacof5oinsof thspcaksis 
cqiaJ Vo lbs miss oFtha parent c c i zi poi u id, ao UotopCt or a Qismenxof Cbe pageni 
fxxnpuazid Cte., m& = m/l = m>. In sutse tacara, iiHaa mrca: sjKctiumelfy 
GoodiiioDJcmbeitsedso tlBtsoiaeoi allof tbspeslcsr^ircscnt nmJccaics 

J hayirtE tl chrrg!' of giBAter (or -2 or lowet), so that iho valiia of some of thg 
peaks is less fltfa ^ mass of tbs paicnt oompotmd, sn isatopc, or a Jfagynrrt 
V>« ^M. file mass to durgsxaiio is less than ih& mass of &c oolccnlc mfz 
^m/Z^ Tlnia,tenns&cpeaiojiie3y patisiiis consist of iEnssq>ectral^^ 
/ ^wT^ ^B t nr j img ID Riasses (or mass ts chaxge lanos if the daigs oa tbe lUDlemles 

10 ts grc&tci flsm one) of the pcci^ compoonds, dxnr frRxmenBb lod/cr &S3r 

tSOtOpflS. 

Hie i p^T* (or T n»T^ io change ntio) of curh of these peaks is eniined iniD 
fhedsiabaseof mi bifoimalinn rctrtcval syrlan. Themass spoctmm of a 
compOLuid of intiricst dxat tvoa iclessed &om o pjobein target is gsnemted. and 

U tll»n p»y*TT* T*<«"jy i^ift^* cftftnrarg ic ttaad m arrgqiare liiis pilttni U'tfil those 
onntBined Id tfie riaialnis. A maldi pnsitiveiy idoitifies the cmnpcmsd of 

Is ons ^ TTW^iTtCTt-i^ peaks oonespoodinf to two. diree, or coore of thie 
mostcfiaacterisiicmasscj (compaond I: peaks A, B, aod C; componod 2: peaks 
O, akl dr.) an: laiksinl inU> Oio ilaliibasc Jor ench oFthe cnmpnondx ui the 

20 iaiSalitdxIttve. Soikwszc {eX" MBSsLsnuuTcnios 3.5 nom Micn»iioss)i9 nsod 
to seaicb tfia mas s spectmm of cfce co]xipoand(s) released fiom a proum tar^ 
furpo^ A folluved sa|iM3>!iaIl> by s seaiuh for peaks B, C T^^ eic. Hie 
pnacosoofapittintbTped^iscntBCcdmtDBsccoaddst&basc to ffaat&s 
peakisprasenliiidHiDaBsqieelnim. Inanotfierpossibk iDsibod,tlie seoches 

25 Sir paiticiiliv pedes in QiBniasjqpBClntm are pttfCmi^ 

sckzcb commuids ms^ also lie osed to analyze the mass spcctram. For example, 
if peak A ODoe^aiidmg ID ftpaxtkobo* ooanpoond is present m 
spedrom, then Qie mass spectrum can be amdyZBd to dekmrnis «r}ieibt9C ani tflatj 
padc (e^. pe^ B) diaxaclEristx cf &e satnc cimqiomid is also piBsent in tiie 

30 matt qwetrani. Altei' n ai iv dy. if apeak daractetislic of aparticalaf ooanponnd 
ts oul present in vases spectrum, ftim ibe rrq**" ^xxrtium can be nnsdyzed to 
rf>*ii!»T»ri.>. iHidfaer n peBk{&«v peakD) Eimaaeiistic of aiothercaiiqMNmd is 
5J 
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ptsGsaxindiemKsscpactnna. Inyetsnoflieralteiiuthniiieibad, maltiplepe^ 
mre sr m t r h e4 togctiiet by ovedayiag a mactxi pmpeni ovet MassLynx. Tbe 
peaks fdaTTifi?'«< as plcseaEt are CQjBpsscd wiBi itosc in the fiist dzOabasc ftoai The 
can9?fnmdx in tfa» ircliaJ mli&U B to iiatlify fks componndfs) frlrasnd from tbe 
S piDteta tai^sL Fig. 16 A caolal&s as ocemphry Bern ebaxt tUostraling die sofs 



lntnodiBreDdiodirient,mw, Cbne^fitiDoieniASEeB (or xdske to dbai)^ 
nnok) ounopuado^ k* llis miMl dtsncfenstic peaks oftbs masi qiectmnuliy 
mtl ffm iTft mtnri! rn^ft *fffe fhfrT»)>5* f^r*^^ f j ii njwMnid in the mfti>l mnanie. la 

10 B3 exeii5>laiymo«hDd,thijdatabesBt3esoMiaoaoft Excel otOi^ 

Once flic sBSi Bpecczum. fin (be szz:^)^ icUastd ftum Ibepzutem. isQfeib 
ddBnmaed and cfae two or tLaee laam puis in ffae mass apectrma the two 
or llaee pedu widi die lu^ust Etfisil) in« kKaied, & seazdi is peifi^^ 

isrthe mosl canqMomi mixlme.usiqj Qie ttt*™^ C^" isBSis to vbsajgs 

13 nlnslconcspnnffingfenflKnepeakK. Rw cxampk. &c "loo roaswes can 
^c^ ^twj in <h« 'F^ra*' oPTTarunfMj of thaaa pmgntmi to sextrch. for caodidaa 
compooiidBfhupxodnBepe^ofaaxinsu. Ttieceanbiiuaionofmasss 
identic m the narch Onx identiftea tfie oninpnutid(a) preieBiit in €^ sample, 
fa „ yn«*f^ #i«ifctw«t>M w» ilm t i ilwHi t y of tTte apmtl nta^pinrieolar 

S» iiiin(oriinsstodiazseniiQs)isiisadtoposMvc>lyiasntifyaco^ This 
ledsnqae is parUouInily ^fpIicsMe if tfaepaOeni heang used ix aA imtnpojBttBn. 
fa IhMrfiffyT, o <<»»tiAii<«> wf^^TTiwiwHH^ «K« wifrt^im ia flenmted that acmMina 

bolb d» mass IS as ifaa tntoishy of ea^ of the two OT tfane most 

c2BiBBlen& pedes. Ttrff inF"***"***" bf "Vt rifllw**^! '^''^ jotmplg tif 
25 iatBsesL lliesinithSBoctiimofQicdstabascptDScamistKd^ 

cnr ffi^y^ mina ^tt^ Tntmtpiy p«»Tii»n« A maichpoatrvely identifies a 

emipoiiDd pnssoil in GMsniiqileL 

h^fariwnemiwMfiniaitsfcraayofteTiwttiKidsoftbcp^ 

facOm sSeatiJicatian of mis or asKB nm^omids of iuisrest (ej(., cmnpnmds 
30 ndessed SmDStiipa^, one Of gage msssipectral peaks ooBi es pocat^ 

mm fisgmaits of a oompoDnd odAir one oi moie mass special peaks 

cmnsp<mdmg to ono or mora isotopes of a amqKHmd is osed to jdentaiy 
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campouD^ In cnher snbodiiBsnt!, fte pind peak is osed xc tbs MeuTrfifatino of 
ftscmxponnd. (n vaxiinjs eoilxidniiBiia. fbs pmoit pesk B fbe 011I7 apeetnl 
pedc nstd hi the idtntifioaon of a carrrtpranirf, Is yet other cnJxMSxRCnt^. ths 
pdieul p«V is used in cciiiiraction wttb one or more peaks cunespcmttiT^ to 1 
5 {ngOKnl tn tm x>uU^ in (be iiVnliftcalioa oTa cmnpouod. In still othsi 

cmbodimcot!^ a percat peak is aci ttsod in ihs tdecsiticaiioa of 4ic conqjosnd. In 
other esnbodinMnis, die compound is a componenx recovered fitxm a pi i xnir e of 
al bai^l 5. 10,20, 40, SO, 7S, 100. 200, 500. 1000, 2000, 5000. 1 0000 m moio 
cmx^xiunds t^^*^ were corfia^tsd vnA a taisct of in t src sL tn oUkt cmbodisicnts, 

10 ^iieeooipaQsd ia a oaiapoceDtiocovBrad6omainix&iisof ocmpocodstl^ 

iodndes al lesstS. 10, 20. 40, 50, 75, 100. 200, 500, 1000, 2000, 5000. lOOOO ui 
TQOce (fifftrcDtchemtca] aczSMis. In particulaj cmbodimcnis, a porarr peak is 

in tfae idcooftcation. of a cocsponod fifon 0 nii'^"" of coaipounds dust 
tnctodes ax least 5, 10, 20. 40, 50. 75. 100, 200, 500, 1000; 2000, 5000, lOOOG or 

13 nwre different diennc&l scaffolds. 

Any of the oeduMla da&uQjed herain may be hnptenwifwd oshif virtiuDy 
any conqxnsr. Fig. 15 shcvs ssish sn exsc^taxy coaspava system. Coxnputzr 
system Z indnrles anteinalaiul ette nal onmpnnents. The inlcTnal components 
inctodc a proccssox 4 cooplod to a xnasoxy 6. Tbc axXcr aa\ coroponesta in rii i d r, 

30 anu£»-storascdst^8»a.f« ahsid didtdrive^usa^mpotdevices 10. a 

Lejbaaxd anj a oiomf, a display 12, tig., a wm'rtnr, and usuany, a ociwofl: Bnlt 
14 cepsthic of ccmaccttiig die o ompu ter system to oifccr compateis Co allow 
sfaanngofdaiaxndpiDcesxiagtiska. Programs arr loaded into ihe mcnioiy 6 of 
dm syisian 2 tlufing uptsnlioa. These programs inclodc no opera±»n£ syTir.m 16, 

25 Minosofi Windows, irlucbtjun&ica^ cocQmtcTSTsrcm. sofbnn^ - 

wpntyf^ ooznmoo langjiagea and functioss id assist progcams that implemsnt the 
TTT'^ Tf^^'F ofUm invcnljaii, and soUwxrc 20 ildl enuudcs Qus uulhuds uf das 
tjCTcatJon is a pcDcedura] laofoage 01 symboBc package. Las^scs thai can 1)c 
^ts ffd to iliB aefliodt include^ wiifaont izmitatian. Visual C/C' * fiom 

30 M T" i fw>ft lo pocfmed eppficatioca, dte t p^^V ^K uf tbe invcailiuii sze 

pcogfannasi jd tBscOxnudicsl 6UflH > ajw packagss tfwft alfew ssrmb^tc entry of 
aqoanDOB and bjfj^lavd qpecificxtiaii of pro ca M mfe xactading ■I fflii t hma und 
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infiieexflCotionoftfiB ]uu|0Uia 8 » tliq^y fieamafusCTofdig neediD p mamu 
pRXafaualty iBiiiviSBal eqttifbocs Of algunf^^ An ocemphiTy coadiCTnaucal 
ao flwwe pa^ige useful fig flns pmpose n Maflab firotn MaifawDita (N«lSek> 
XIA). Uong tbe Mslkb Eoftnrzrey one cao also apply tbe Pzcdle] VirC2a] 
5 Xbcliiiie(PVM} module ami MesssgBpasfliigliBeil^ 

inocesssigoocKMpte^occssos. Ihis inqilecae ni a tioa of rVM aad MH -wife 

^i>T pp»>fiHa i|.-tf><MwpB«'hpd itgmgTnrfT«ifH Imravn in tho art. 

AUonalivdy; fiie saflware or a polion dKmjTis en caJ tO in dw Kr ite d taEL-tiilzy 
by issAods IcnowD m Ibc crt 

10 

S l-S. ANALYSIS OF TARGET FL-NCnON 
To srcteaudkal^ dasdfy fimno^ 
scneced mceO B&d tissue based osseyn iqiJ B sau img eocb of tfas nugor molacnlar 
Tn«rfHmnfff in p » !*in se nerig- Wbese&etar^isorigmallyselBCiBd 

15 tussti on diffierential express i on anaJyn:^ aiwayx vbicb arc psrticolarty relcTanl 
tn flial diffttoitial caq;>maMan are ptefauud (e.g^ apndiferaiioaassay wooUbe 
paaUato^fdeiiaiflT^ieig ea urflet a rose Sp^ 

of eaminotna cellxX ThispfimdafassysinchidesbiitBnmlomledtoBssaTslo 
dctsct andoortacumc; Bpupuais.pn^fiaari<m. ladieniia/necrosi^ iiif%iinintiiiMi» 
30 fibiotis, an^oeenesis^ metabriic stgM i T hqfc infection and 

dendopmailAHI&inaitialka. By fiKnsaig oo paOogenKpaihisrays and stn^ 
(fiscasc apocaSc Bod ccQ ^pcet& tirgsti^ noTCl tBiipa £>r 8 nnnAcr of 
iSienqieBlie anas may batdeiniSed Tbe Bpslcrfdns panel is to screen fiir small 

Abbcmur'i tEscMe, ostBaacdnxds, oiteoponns), meiabotic diseases 
ifiiibrttai, ubesil^-), inlLRmaalaiy rfisiaiaiis, ranixr, tanlajvasLtAu (e^. eunaaay 
sita? diseasei.]iypertnDS«a, coQso^ beax^ 

noal fiibite) andinfiMsCions (ef. viial, bacisria],piatazDBn. andmeAaBBsms of 
30 dns isastBBce). Tbe assays are desigitedsDchlliat tie axme way can be used 
inoelbfiistwHh&OowcvialbaaeUoisedfiDmpafiaxts wi To 
iOaxify potentiaBy tnxis molffnoliB. nacropR assaya may be -perfonnad op all 

St 
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motecules. The sttadaid roduflry microdtte pbtes of 96 wefls provide snffirifTH 
se»ktDCoiiih]c}tIwse{dicn0^Fpic sisoemtbong^kigblfar^ aod o\hn fai^ 
Qnooglqait tbnnsts aic aot prechzded. .^^ays nja>- be pcrfbtmod on ccU licca, 
pmnaiy ccD cslmro, dssostaopsisc, tissue nxxteli, in vivo acimal models, or 
3 other ur^msmaL Is a pjeTcmal canboJuucoi, the uiu&sssys ar± pa&iziisd using 
frmmri c^l iinf.K imA t^mnx. AoCOItiizig tO OthcT OnbodilDCI^ &el)iOUSa>T 

may be peifinmed usinK cells, dssoes, orjpms ox wbole org^idsns of any species. 
Hxnigh ligands cao be poolad la these assays, it is tne£]] dial e«cb plteoDlypic 
assay be pcri b n n cd wafh one ^ecics (rfmolecok per wcU u> arcnd agomrt and 

10 tmtBgqiUBt mT r n * ^i Tr* wfaicii vaay mask, tba phenotypk eSect. The sssajB 
jj i^|rpH^ bul axe not £ijotsd to aBowinj} fh ^ disejsei] cIl ur IrF v^''* lu ^ n ri'"Ti TfJi 
ptfW'rJi wlxjcli may be rcicvact to 'ItV'-^v^ cc a thscspcuDc rcspornsc 

AUboQj^ opplicaikms of die ioventiatk toward tsr^ ideatiScnSxa ia 
ameer, diabetes end sthnulutiun uTudls wuh TCffi ure d ca wibed ia (be 

15 cnuiijtles, ^iprn&di Act ford) aborc canbe bnndly ^iplied to any disease, 
oeO gfiTnTi^g% biologicDl tcodaldoi oi condiiio&. OOier usays Usa Those 
desoibed ead diose for <H±ia mOlscnlar padiT^ 
be iral. By taViag ihtx ttppmach starting with genen ap-rcgplatad or 
dows-rcgalstcd is 'tip**'*^ cclb rclativo to coxmal cdb or tis su es or in tclb in 

20 the pgeseoce of an agnnstoc antifflmi^t (oi partial of each) ooe is enriching for 
taig^ds-Hri&spccifidiy andagpadtherapealic index. Ry crresnng Otix ^specificity 
^tb TnoVffCTiW^''**^ - * ' ^"' '""^ to pstbogeneais, one i9 eoiicfainc t aifie ta 

which Qsay be t b e jap e ot ic. By sequentially combining a bj4Xbcn9cal1rin£ng 
■say wfakii fH*^hf bits is a hijthly cJ&aenl miamex loan lu^ iibnuies and 

25 nsmgOicscluts ioalov&rixig&piithtcbipuIiVpbcii^^ 

of tfiehiuiBiii<Ks<*ti!^on6oa decenn&ie Ibe finenoD of the geae. 

5:2. PHENOmr-pE TO GENOTYrE 

in an altsmatiTa ssnes d embodiniectB, (be present invention rebtes Co a 
30 mefliod of NHTTrmng a phgafily of pooaitial Kynds io at least cne hjiawiy, 
adecting Uganda wfairiipioAicco dungc in iAe ng t>T » '^ 
fhsli^iid TD BCEeeo oandtdala tirg# to idomly Oie pait^lar targ^ 
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lesjnisAlefnrAedtimdiJwnotype. Da vaiioQS prefisred C3iibodaaad3k 
mtfividualipecieaofUpiiids&iesepanatyccrBoiedmbic^ AUfjuA 
wbiA prodBces a drage bi pbeootype m m bioassmy 
plorafily of potential tar^ onder conditions widchpcnnit ligBOd-CBi^ 
S mtenetioiL [p •vnnom p i f ff rftd ^mN^^fp"*"^ f\f tha inweiitim, flienrga is a 
peptide w pioeii Bad eadi eadipspddb or pntdn tuEC* is i»soc^^ 
poiynadeotide wlikb encodes tfuit ar^il (&^. hy phage dit^lagr or cell rarface 
ifisplayX Selected aiieta nd tfadr c u ii rn w i n i T i m polyimeteoiidBft aie aogestad. 
tbe DKA seqaeoce eoeo^ ttisrs vtndi lie piot^ 
10 doKd, mid TididBted. Tkdifftrmtial expiminn of fhese targets nuyaeate 
5iadied ta hmnttiiAsease tissue biopsies pCTticabrty wboe flse moleciiUtr 
wnmf*iar»^ nflhm ph«r»qrpe may he pL em i w iiieinv lelevTmi. SimilBdythe 
Kgasid ma>' be studied is dWriTfff dssws udAii ia intra or in vnn mndcb of 
thcaediwBsca^ ODecsnbod3ineiitisoaffio9diiiFtsiize2. As notsd above, the 
sdinsactiaiBS.1.1 toS.Ucanbeusedi&ftny ofOiese 



lE^ Oirott^ipiit phsm)t>-pe ctO based assays accotdxcg to tbo xxnxsxtian 

diSar fr o m Trigh fhnm ghp al sczBBciiag medioda ss Aey aic ctmeotly practiced. 

The typical hjsh dCTD^qTul grrra H* *»«*«'*""«™ Kawi a^my -rftgrn rhe gme 
20 gxavaIidatfidliXEetistiBBsfectodizA>aceaiiDewitiiAEspoitcxsyst^ 

pen fioonscea pnttdn, kirafensa. etc.) and cniAers o 

SGzeeoedftcaetivaticnLoftSiftiEportar. hislead of oandnclffig dis type of socea, 

tiicpmtad tiwe&tian fiicuses on lookii« a siffitScsi^ 

eeH WiM t»f<w«w jf tf 7T nTP"» g inftl*^l»r **tt* taabioassay. Tbess 
2$ Inaassays are destgned to Ino'k. ferlignids mhSA mndnla te an inyuclara 

hu^ical^imidasaraxiiiiiportBiltpafiKiiseaiciiiec^^ Non- Kmife g 



deadnyosenesis. Id 



aiUhinn, indtvidua] paihwayx nf cenniarsfao^E Trifti jdoripctcnt eSiccts am be 
30 blodwd by csdacEase^tronslocaimB peptides, ontitec^ 

identify tBigmwlucihaie more specific in IbearcSbct IhdiiswsywBaduevB 
an Ma«iation nfliynd* fhwi fee libraiy (as de scrib ed above) wSh a |Aei^ 
60 
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ID A bioass^. Asssyz for mokcolsr TtM^r>i«nicyTm in disease ktchuliiig bat coi 
Ksntod to ihose described above may be edxpad to higt througtipct M^ee jing. 

Abboo^ ip{dicst)ODS of the isvamas towaid xsrEct idegtifimricin m 
csncer azcdiscQSssd hcreia, the tnventioii c«n be bmsdiy app^cd to aay disease, 
csll Bt^Tnn^nq at ooodhioiL OdiBT assa>s Qan (boee dasaibari lela&d to 
ttolognal mimit ti and Urass tax odxa-tnolemlsT pslbways lelsvecl to H a nrKs m 
tiology can alxn be us^. Dy seqocntxany c ombin ing s bioaxsay in which a 
tisimd is asscxnatod wifb a paiticuliiT phax>1ypie cisnge of interest and osing 
ihesefaits to select for t&e target in a pratem C7 peptide display Qosry. oor can 
dime the gene fw anH lAadjfy Ac target The dHtercntial expression of fee 
target in hTt TP " T^ ■^ryn** tis3oe msy then be gtmfinri. la cddrion. itie specificiiy 
of a fis^iu^B effect in an 09 vioro w in vivo bioassay may reveal (he atiC^ of diaS 
li^ttd in modnlatiiig a biokxgic&l afirct or iFrstios a particnlAr disease. 



SJ. MAPPING MOLECULAR SIGNALING PATHWAYS 
Ones a nnmberof geocs liave been shcrwn Id be involved in a paitcolar 
iQolcculaTpaflmy of pa&ogenesis Qte tzurgecs am be napped wilimi 

molscQlaT patbway ivlaave to one anaiher asd to ^nown xoembes of the 
paOnray. Tfae l-ig«™*c bxiidTiig Co Ihe difDoenl pnMcins may be denvatized with 
pbotoactiiratabk oosshnkczs and oscd to positton cacbmcobcz in the psftiwiiy. 
For enf ampT^, ooa oieinb«T of a psArway ia Srst labeled (cj^, GFFV Nex^ 
members oTlbe paOm-ay are exposed lo Hganda denva&sd tvith fiasctioiial 
gjTjnps wMcb may be cxoxslinbcd, Tbcu, the iiii»tmr: is exposed to the 
crasdinldng pn rr^T'^'' Lastty, (be selected mezobei of flie pafbway is coHecxed 
using the label (ag.. GFP) and any eon^ouixb ^h^iicli have bccorae assoeiated 
wifliitareaScntificd. Tins mi^ fc« repeated Ktepwiso to idecSfy eaifici or blnr 
pdbwny tnen^ben. These metbodabawtbeadvsmai^ of not rocpuiiDgtepiiar 
identificalkm of &ebiDdiag s&e»fortfae Ggands or the detsnnination of (he 
saajndary m tertiaiy structure of the t arget niolecale prioT to cro sslml nng. 

ptjfh^Biiy TTigmlyrs mny ttm be nsed m targets in Kymd screem. By 
■ ■ . 11 iipji - if in pttennt^po of gaeb Ugmd wttich Selectively binds ech pathway 
mnatioa ebotft each ps&vay member rotative Co oduis 
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may be obuiaecj. Ttds mfonnztioa cao be used oi vzlfdase tad sel=ci the bed 
taigptfof agivudiSBise iodkatioaaad eveotsatly seSed ilfi^KM dtsra^y 

3 5.4. 0P'nMgATOHPytM>S 

Ills prescct invoiiion provides « mctbod for optn^ 
ic M c aUu g ibm hit lalio. Tho tenn IsadT as usad here Sa lefen u> a ti^nd wiA 
pfaBinacculJcally dadiablBpnfWTlkk. n«f«nili^ lbs tnolecule would be 
c oBBdejed a "smalT molccuk m the tor; fior exioopk baviag a mobc cl er wsigbt 

10 between 50 Da find 3000 Do. ll»iii«liodl»biioidappljcaiioi^ 

ptoffcnbify mefitl foe obfiDniQg ligsiub wldcb inlafiae wifh pcoteui-pioltao 
nitcnctioi& 

Becoona a largp of checiua] leads may be chiiscaanzBd ai the 

boocfcemkal sod pbenatypv bveb. a sauctore acdvily r d ai i unAip xnav be 

15 establisbadtn serve » a bam fiv lead cptiimzatioo. If molecules with siimlar 
os6<atiea are identified, lha sttocoaB octhriry labdcnahqi (SAK> can be 
defenniiKd. Arsiff'^&ectsi^'BSBie^ieeboolo^ 
einlscu lea binding dnw to eadi ndier in^catn^ their acthify U 
thrnHj^t *wtw«^ octivc OQ. tlxo jpi.x]fSei& oz ^tli 'jp* (filTeiBOC sebsitcs OD 

3D d>e proteiii liz^gCL fa ooc cmb od i BBen^ oce of die molecalea c firntim n a 

photactivsuUB ausdiiikei, or fwe reolscnlectmtanvt a reasUve tftmxp dial in 
icactivc widi a gioap on a accond mobcola. in fbis way ad di no nal different 
fim cttinMt sabcties on tbe Ixises csa be mqiped and differeni mecbanisnis can be 
mteipcded fitXD Ons fdieualypic ludiacs vitb noleculex biading la fhose 

25 sidsicesCef:, agonist Ts^antasimisQ. PfaoitDastiva&blectDadni^^ 

fte fr n g**" T!*T J g'MII W fff Or* ligpml f«tf fr]it TWy ^"'^t tig^"^ hmmd 

Id Qms bfij^Bi dm uiiig lha laijjet owl ei wl e as ■ la n p ht fe. 

Ioihapiocesi.«nttflmolrjolr.AaodaiaaiflmolccalsB canbeauiod 
alooe or in lha pfeseoea of aflwrnonbooding small moleesleg widi dx targist(t) 
30 and a biflmetioaal enxgln&ei'cupable of leacling wiUi buflt A and B to which 
laacfimctioaalgroqigpiDtectpdindtbeolacriafieo. A l t e i j iativ ely, A can be 
leactsd wtlh a ci owfintw ^ and dio reaoltiag product eaatto rea cte d widi B. 
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Ftanstiosal groups cxo iodode any reacdve giOT^ tDcIudmg,bct dot limztsd to^ 
amras^ cuboKjdic acid, sitril^ and h*Ti^r^. Thei same cir different ixmLtluun] 
gftxfs cas be oa A m B. in ore example of aps7 of ssnll molccalo A «sd B 
thit can react each other, A containi an amine fimstiocal £1019, and B 
S contahis a rr'TTTn'VrT with ■ cauhaxyls acid, nn nctivaied ester, and anhydride, 
an asylhalidCk ca any othsr gioup which caa icact with the amide 13 an acytalias 
oranaD^la&jnmcdOQ. i^ikeix can iiKhule a oulecide which only coniaiiis 
two fiizM^ttJoa} gfoaps or eoatains a fxyinpnnrol in b etp g ea the fiiostiooal gtuaps 
fmJp^^j ^ hm Tvrrf iTTOiteri tn. prlyethytene ^yenL &cecxpl3xy ptOUxtive gztraps 

10 inchidsemmspiiiCAClin;{grnapscaciia8BOC;FMOC^ TheCBZ 
protedm^ ffoap uu he umi to protect cadxjxylic acids beuzytester, aDy fcad et, 
and nitziks. In oac cmtKX&nsn^ protecttve groups arepbotoactivased to 
depnrtact a fimctioml fxaap, each as Niirobntzyl or azo troops. In anoflier 
eodxMtmuat, TrrAm i^iT7<«"»rrnj tmctium] grwqn whidi do laat osact vrilh 

15 p rotem a and co mp o np d* vfaicb do not contaia (he fimcdonail groups on pratna 
(lc. "TTiri-*. csibaxySc oaAs, alcohol, ood SH gxot^) Bin uEod. In an exsmf^a. 
ibecon]poaDdcaatBixisaTUiiiodifiedtocontamahaHde(eg..CT>. ASnker 
cantsiniag donbte bonds, tr^ls bonds, bafdea, orazooatic groups can fbca be 
It n?'^'^ to did uoiupoond dooD^i a. T^^"V ooii^ling rs&coon o( a S ngiita isactios 

30 lesoMitgmalmkasKofihefinJceryn&^cnmpocQididrhon 
protein. Soch cfaciTucal contponnds 

p toCac ti vB gtoiqB fivthe above reactions aze avoilable &om Advanced Cbemlech 
and Novobiochian among od»s. Thislinkhxainay bczeasetbeafiSmty of 
binding fn flie iarg/ti to a preferred embndiinertl between 2 and 1 00 -fbid nr nvuc 
25 TJub; a sopcnor lead wi& bi^et a Olri il y can be obftiinwd. This appnnch can 
also be osed u fitidiei enhance die structinal £vei^ of * chemical li^^ 
TBipt dtieetad and btolosicany fslenztf -way. 
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fi. GENOTYPE TO PHEKOTYPE 
6J. E3CAMPLE 1: BltEAST CANCER 

6.] J. T^Q^'^^ 

AbcapByisfnscnnzctedfircimatlBanonsbreastcBceezpaciaa Loser 
S ca^aFe mtcndissectkmaadANBKAvRTPCRattybeuMalmuu 

widiiDicrasiny snabrss to isolale gsnes vbich uc difibxcnisDy eacprcssed m 
ifcfl c tnoerou s ceCs. For exemple. (beso tecdiruqDos may "bo used to identify 
Hmnwaip ti wfaidi m ptesenl tacisca cells b1 leviUs mure Qtan 2-fiild tdn^ua' 
Aanixm-ancetnKcdUniflieBajnehtQpsy. Altcnialively; the scacs laqr be 
tc- ovBoaqnascd id ooiHxtDoeraus oeSi. Gom nqr fortser be selected for ibosa 
Ti^iirh ITT rrprfCTfrl ar irrh It—tH fn * « jp***^**^ fm^m nf jatitutt tt-xr^ 

ToKtc uciy be embedtlsl in Ti^mTek OCT medhun (V^H), &mai in 
fiqtadcitmfco. iiid3actic«cdKaa.cx3poitat Sections may be mmnledao 
tmcxnted glass slides end steed Bt -SO* C. Slides may be fixrd m 70% eOx&ool 
15 foraOs; Stained wi^H£££bikngrBd by SsdebydniiaDCt^ 

100% ml a S min deA^dntlioo Biq> ■■ xylene. After eir dty ia^ the secdnns may 
be laser microdisscctednasis flic PocCdlt end U LCM sysisn (Aictuns 
Eogjneerin^. 5Xi0^eacbcfinoipfaDlo^caayminnaI'bTeane{aAelxd cell^ 
iraVj^nmt invttovK htotsl ODCiDoaBi odls sul taiisfvtat nietastBtic hrsast 

20 r^-rny^n^ f^TIm (■» Irnrm Hw: rnnTlnry tVTTTph B«idi»\ nuty he Piptlirod- Thc tOtlJ 

RNA may be ifiiAsted finn eedi of tfwse ceU pcqpulatkos by 

►rniT'fT fflm a»nii»mnt mIK wiln pMnkfiiuMiii hrthynqanate al mom 

precipltatsic pritb sodium eceitate and 10 w'}iL fifycogen in isopropaocL The 
25 XNApdlecmnylhsabezesofpcodediadtnataidwilib }OumUDKa«e(Ga» 
Itnster) id tbe pvcscacc of EtMA^ idAitor (L& Tedmolosics) ftar lhaenat 
37* C. Foftoging fo eitrae ao n and iBBcqii tatio i w the pellet may be rasigpendBd 
b27(iLofRNASE&eewSBr. ANRXAorRTPCRinaybeperiaRDBd 
IMlowed by ssqaeccmg. SeiiooieesideotiSedby ibisIeulmtiieBwliiidiaie 
30 I^STsmxybeasedtoselect&fbnienslbcIWA frmnacDNAlibrazy 

(CljON't'liCH). Ibsse cDNAtB may be eonclied in <&seased btttiMt noimal 
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Selected cDHA'x mar "be each tagged with hcxabistidme (Shis) imi '-i tn -i 
ai titf jai fc oxy tsmnDal end esd gyptafliioce syrtrtHfasr (GST) at th£ ainiDO 
iKHipTiijl tsil of Cie gear each. a pculaciti iJeTj»iigt; aic Tbcac jjerucs may be 
ct(mcdin&>aX>nno;7Az^ cxprcsjsOD systEin Tcctm wrdi Ibc brp protein kadcr. 
5 co-tmsfected witb bysnKDicin vcccor huo Drost^iJa -Qsmg CaPQt. CeDs may 
^ TTiii^nrTnyv4 q] scfaxUvc "^■'^Tii sod g m c n'ffjBtswTH ccoy bc tudiiced twith 
Cflfiper salfatB ( luvi t tog en). ~ After 48 hotiT% mpemaiant c on tai n ing 5>1 0 
of eacb poneiD us? be eolbcted. Ths rffQilfing pfpteins may tfaea be> pmified. 
fxom die supexnalsnt by >Ii(2^)-KTA chromaiognpliy, as a &st pmi ficatiao 
10 slrp, and ^utadnone aHiinly dmnnalngraiiby, as a second i^tcfi^ foIVswed by 
specifioinotaasercDOViilbydesvageoftfaetagSw Up lo tailligaia gnmfitiet of 
ndi luotcui my be rccovcxBd. 

6.1^ MiKmNa UG Axn -l ARGeTPAm spi KmoM. amp 

15 UGAKD ggNTIFICATIOK 

IKvene ebsmical, nabnal [nodact-EVe axul peptide conibiDAtnn&l 
l ft' i T T f '' - T <f TT tn fn "< g op tD Z ssIlioQ |i g*Tvi< may be synthesized bx a pooled 
fiishioa to Quid phase. In additzMV naflual produci libraries (Tenagen. Yonwi), 
asd rhrmiral libraiies (Aiquls» Coelocafb) may ^xe purdxased. From 1^00 to 

20 lO.OGOEgaiids ouybcmbfcdtogcAcrwitfa Ipgofprotebim at« 

100 m have a 1 coacentrstion in well of a 96 weU plBi& After a 30 
DiinuZe tTM-nto fiftw oo BT g, Use sanjples nuy be tiw drw ! ixito 96 well plates ivi& 
cartridges to serve as IIPLC colmnns for each vnS\ CWatcrs 2790 UPLC). The 
fuBt camidj^cohnxm zany be a size exctimm csEiD CG2S Phannscia) to hold tfao 

23 unbcumd molccuks in the resin but aJkrw (he bottad ligsnd and pun Lein lo pass 
&nHi^L A small and nazrovr colczno C^^^ 2 osm Lepg'Qi x 5 xzm diainetcf 
Rodcet Coloinn, BioTcd) is used to nnmniize dDsdon oi t^ Tbenext 
caili'jdgB/column osed ia a hydrophobic or Lydiu ph i br rrvcxse phzisc HPXC 
resm, fie choice of which deygnda upon &c hydrophob^chy of Sje ligand libcaiy 

30 bemgcsed Forexaiziple.afaydn)pfaobtsC18 silicacolmzismaybcuse^ 

lea hydnipbobic Eggoids, xfluls alqniropfailic C8 cobusn may fee csed fbc moce 
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ra»ybetaBdfWejfterhydrq[ihifieorhydiiiidwbicK2B3id^ The isvexse phase 
HPLC may ooDcenXxa^ stnaD molecQlos ind procein by aUowing them to 
bh»d cmB) resin after widch the small moleciifesmay be «IatEd fixiia ihc 
protein grrfrt^TOTTi. The «*j»nW oontaming the Email -molccalcs may be 
ooUected fn B 96 waD pbts. 'fhsse ebimts inay then be transferred to the ma ss 
spectzaxnna- C^fisnuBss Qoafoa IX) and tfae specm 

ManO'.yiK. MAxKMrmfmaie ^4icnniiisc>. la <hos way t l» ei »i e t i u iny up to 
100 UgpDds perjctAm may be dBcoaralntBd socli dux tfae ouctnteniber of Ifae 
fifaniymaybeidecti&dcxaqjtfbrcliiiali^. Speeifbally, mass qRcmseopy 
^•ain be used to d etes t i sol o pea of uuiiqAiiiods or fngpmjtiiliDn potttems wjy of 
vbichceabcuseducn otteniativeof mcombiiiat^ 

toidex^fyacampiMmd. In addition, IR or FTIR analysis ixttf be pearfoniied to 
identify l^itod {iicc&mjd groups or units. Each (igsnd may tfaea be synthesized 
or olExgcr scale. p^tideHsKiidaiiuiTbefiuedwnhlfaeTAXIr&iiadiia^ 

The afZimly of the li^ouls HR*^ wiS depend in part on the 
coocoxtnixm of fhc Kbziny tuod in. the am ceo . but shouEd rsngs fi^im at least 
nmamtAat^takxamaiar. The actaal ai&ary of ead» lijgnd may be dnTrmriofld 
by eosopetitian studusL Tho»e Kgaads may then be tested in HiMssayji. 



6.1J. 

Wboe die c£MAs are selected based oa tfaeic difisRntx^ 
caoKer ceH^ die ligands luy be tested 111 assays irindi detect oi ateasiae 

3S tmnociainsuaL Accoidn gtDlfaeiavcation,8g«ysaiedesigBed»siiisiDPdds 
attach aiB as cbse to Qs» bmiian diaeaae as pass3>le (e^ p^io1o£ical tuaie 
hhysiea. tt vUro fiMna modeh, ni -wfro dEsease modela. hmcan cell lines) and 
wlDch are based 1900 ceB Hoes sad ate easiNappBed ID pc^^ fiom 
bimuiipafinVisy sampler. Tbcsa a-s^ajs may he dcvelnpcd luing tissos finro 

30 iBicatnicsgEiikfoascnebMfwntobeinwhFedmcaDCCT»&ej>2. BumaabRast 
caiKeT cell tmes wind maty be usa^'ed indnde: MCF-7, NCVADR HS578T, 
MDA>MR-22231MTCC; MDA Jfcf8-4335, MDA-N. BT-S49, T-*7n <>JCT, 
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ATGC). Odisr ccJl bucs sib) tissses Jnay also be tned. >lnR.1hmt3ne ecnaples 
oTfaioassBys are shown inTobls I. 



TAhte 1 : Bkut^ays in ccD Macs, hnmai nssiie biorp$t«, and 
5 tiaman tissue biopsa txsasplsStad into best (e^s-^ ends moose). 



PaifaogecK 
Mechanism 


Biaassaypabtgat.cotpa.t3na and prrwnipcea Kr» brean eaom. MCF-7. 
KCVAISl HSS78T. MDuV MB-2Z23VATOC MnA-MB-*335. MDA-N. BT-«9. T4TD 


Apoptosis 


13 bonr ia yi6-o i^hv>t^r} wichligsod (hap stun wi1h FTYC Amcxis V: UAH 
stahnradeg moipholoar cocfinrnrtinn. 




8 boorinccfaatiiBVidl figiBd(tDaDdeioause); vial dye stain wifbpEopidhEn 
isdidc ac TOTQ-3. cscfiaa-iriQa UTT asaqr. 




BRDU 


AapofipnnBS 


lDad>3t£liirif2r inotdcnicnsewiihHtpDd. rtaip with fhtorescctn ^crarVDl telaScd 
MHi^yn tomeisiEe adodtelial ceU dsosi^ ooq£ctb in nD^ranoa cf ndtaral ^tr^*** 
dansal ouaovsscolatcra eodofbdis] c«{U mwaids p-FGF. 




2 Loot inaJndaa wifli Ugsnd «iici measofe TNF. INP. 11^. ir.»2. D ^ 1 0. TOfp, 
VCAK NifB vfa EUSA. 




jO bo3r iocobsiioa of "^"^ libeled wxiSk CSFE dys Id ooBtri^i ccD imrasoa 
clonihsr^ (aiiifiim bystuc'y in node mice. 




4){ hou' iiw irl^ftf^ widi tigaod fbUowod by libraDsctio H ISA isaay or 




2 bo« OKxiwtiaD wUt tandiB aod Ugsead tin 

i.1 Bdrpoc>T= gad L6 inociocyacdllniafiilk>wgd^ 

oarnal potextt fidbK^nies. 


Developmait/ 


Tn^hf*^ liftsd wiifa eidttr MHC clasa n-Bc^ciive ccDs ot cinglepbmpoEsoT 
MLrSC cells and assess ceQ bsc by cytologica] and inmiunolc^ tectsiques 
acconltxix to o&kt Tnaha K et at, 1993, FMA5 90^10^ or Pitn»] M ftf oZ.. 
1999. Blood 933750. 
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6.L3.L APOPTOSrs 

A|iciptDsis may be essayed ttsisg « ceO mfmbraae phnsjdntnSyl secioe 
baadng d)«<Fnx: Ameni V: alfexnanve dyes sucli as C;y5.5 may abobe 
tisedX Selected figxnds for escb of disproteusidemifted ID tfwbmdisgasea^ 
5 aiay be tKtad fiw an e£fecl <xi apopAosis oa vauDiis cell lutes. Fiiua2z]0i' fu 
2x10^ may be plated m each wcU of a 96 weQ plate and mediom inatB^^ 
1 }iM to 10 pM of eadi liipnd is addadto wells in tripIicatBL Mlaii&aily, a 
aeg8live(iki Iqpajds} ami a pminve (Art? tt»cU«e %ukI) cugilitJ ace abo 
j ^ f ftirp.*B<t Afi)crlJhoaz^nTCAiuiesinisaddedto£he«tdls.mci]ft»xd-i^ 

10 flwoaUsfor ISminntB8Diri,aflBr3 w^aa£«tBp«,ib8]eFdof Oc^ 
defemsDBd lung a pble ladec. 

The Uisyt may be demumugled to be traniferable from ceils to tissDc& 
by csngfa^^ aqiiesaiiig edit cod tissMS fiom M-2 tmna^dc mice (Ouilfla 
River). I fgny^ afVrtA fralogg apoptosti may "be lesred on. Stafa imam biopcef 

:j {romhreaKt cancer [Btiects. OneadvBidagenfti»r«prifnajytu»ebic^ts 
that Okeasai^ oiflgr be perfaamed wifluD two hoxua of tissue conseiiaiL i.e. faefiue 
As ussxxs has began sbowing the changes associataiwiihi^cfcaiiU. Small 
pieOBsoffatmnrbinpgiynuyheplBlsdin'vrElkafa 9fi well plate and die Rsme 
assaj S3 ebove i3 repeated with each suu^tle in dupticsto. After, tbofloonwaenco 

30 Uiesd, the sux^lss may be Rained vi£bDAfIstBiiimgOfoIecularPtDbe^ 

Fj^ene Oci^O and nocleBr mmphology may be assesscil under a flTicuesceoee 
micTosccpc for rnKJcer coDdcmaiim and Qin^uieniati on forconfTrmttJkni. 
Ahesnativ^y, lbs cEasdc TUNEL (tecnuaat deiBQrnocIeotidy I f taiMfer i s n 
ntt^fa ir^l InotiavIalBi] deuxyuxidine b^HftKqpliale niiii end bfaeUog) mtdbod bi 

25 label DNAsbaad breaks may be lucd. 

6.1.3.2. PROLIPER.\tIC»f 

Cdl pnKfiatidon n^be sssayol by cxpcnsft cdtotD B fhHMCBcem 
labeled anti-FCMA aoibody (e.g^ PC- 10» Santa Otia BiotedmoilDgy) which 
30 binds to pzoUftratii^ cell mKlB3iBiai9n.(PCNA). Selected lig^aids fin each of 
flte pnjteius idgptified hi the bimfiag asazy may be Cestcd far an cftect on 
pzolifoa&xB cm ceD lines. Fhim 2x10^ to 2xl(^ceDsasy be plated is each wcO 
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of a 96 wrB phte. Medium r^ptrt'mmg 1 to JO p.M of each Hg^d may dicn 
be cdded to «cil3 ia tnpbote. Mtcinally. a uet^ m ivp (no gganda) and a pontive 
conlrd axe also performed. After 2 boon, FITC anti-PCNA may be added Co 'flis 
wdls, inculiatBd w£(h (he ceQs far 1 5 miautcs and, flftcr 3 washing stqw, the 

5 level of fixtoccsccnoc may be detemnned n pbte reader. The PCJtA assay 
lias already been used in csOs and ta tisEues (KcDdoiffM cL aL, 2000, 3. Clin 
£]sdarxk>logy S3:S7S). I whjcb iohibil piDGfetatioo may be tested on 

fhsft tumor bkipsiesfiombrc«5tcan£apat3C3i& Small pioces of tumor biop^ 
Qsy be plated in welfa of* 96 vreU plate and the sune assay as above npeatsd 

10 mrh saaig>le in dspUcale. Alba the Dc oi e scc oce is frnri, fbs samples may 

be af**-!**^ under a ifaioresscncc aik joscopc lo confiim Chat die cdls wbosc 
pnliferatioQ fn^ffw^ b b*« fro affected ore fiie cancer cells. 

Tn a gr<'cmd ap proac l i c rl l pm£^za£ioD is c}B5Sii:Blly measured lookin3 a1 
BBDU or ihymidirK: cp&luL Accoxding 1o a thiid opproaciv ccEs nsy bc 

15 labeled with the CSFB dye (S-ejsi-6 curboxyfluoFescein disceiaSB succimaiidy} 
ectei> As the ceOs jsvli&cate on'ci 7 to S genenXiocs. Hue dye is dihiled. A 
runrtb app9:DBch uses a fhmresacencB-hased AttnPtios assay to nea^uxe 
CDdogcovos cnz^rne acid pbosphstose msy be osad Co msisure ceU lynnihera. 
Otbeimeli»d5 detecting cdU undeiBouig pxoH&EBtiaQ may be nsed, 

20 iucJudiiii; l^AJNH ( 7-amino-actj nnoiyci ivT)} -which in osed to detenmne the 
stasBofprolifeiatxonoi by stzdnias^iA QicKiS? antibody. * 

6.1.3J. NECROSIS 

Techmqcsj to deted necrosis tocicdc bat ato nnt limittd to the clossic 
25 tecfasiipiesofDNAbindix^ dyes cudi as pn^dium iodide or TOTO-3. 

Alttana lively, a ctdamzBStric iDBtLjlfiuRZDle tetnnxilain) (MTT) a.%say fhr (he 
imtDcbondria) enzyme release can also l»ii£cdD> detect Ina 
pjefened embodjmECt oif the in v eu tion, ceiU viabili^ is detcnnincd osiog Qic 
DNA bonding dyes pTopuSoni io£]^aiultX7TO-3. Conducing lbis« xocsay? in 
30 ccD Hngg^ may enable one to dismisai^ b e twtxn ue&icci s and apoptrxsis n^xicb 
wffl &(alitate dt&tingoz&hinj^ lijgrads have specif 
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iBoadfy cytouuc Tots dixdcKiiDa nay also be ftcOitatedl^-peifcHi^ 
necmsis and aprqUfutu msiayK ia pmllel. i^electBd ligandx fhr each of the targpis 
identified tn tbe bindins assay msv bo tested for an efibct an necrosis of (be cell 
fines, firam 2x10''% 2x10* ceOs may be plated in each weOidTa 96 vrdipbss 

S andmedmm cnntBimi^ 1 fiKf tn IftpMnf each Kganri UcddsdiD wdlstn 
tapSieaiB, MiniznsDy. asesBtivc (no fissnb) end a positivo cantiol eic sbo 
psrfiazmed. Afi9 8bo&rs,ptapi£3miodideaTTQT03isB£dBdCo^veI]^ 
locabatcd viA &e edk &■ } 5 inmates and afisr 3 wasHng str^ the level of 
ffaMzesecncc is dctcmuncd oaans a finonaccotpUtc ccsdcr. 

]l> Necnisi*nu.y be a diflfiain xgay to transfer m tissue biopriesbscame it 

is geaexBlly asnyed aibx Id last S bonis aid &em U a kit of oecTosis dtie to 
TiWhrnri* a trcmelrinpdea after m mterval ptnvidiBg a high.baekgn«nML 
To oveRnme ti» laxibleiD. basso tnopqr tifiSM n>>^ 
zBxx, ibetdsy pfsvcotiag tsclieims ioAie^ 

IS pcmd. ToxDsazefiiBtgran«dii&<hriindcnioii9Bdocssotaltritl»titsu^ 

tninor* grown in a nudo moofis &r 1 mondi, may ba eaqrianterf and tested id da 
thnnieimapoptnsismdprofifenfiDoasouiHnBdabiiveL Ibe tumor isay also be 
vicvrcd histologjcaHy and campexed wifii the fiesh mmnr explanttD assess 
diOeranoes. TbA Ugsiid* electa bind to ttiesazaotaisot and indDcaneoosis m. 

:» smofdv cases niaybe tweeted osotfwtBiBQx in die BBiiaaL 

hocEiXft and stsissdwxSi pn^udnmindids. i&tobiigicsl cxsniinsiioQ nayicveel 
Qui tbe Ctmxtr celb era imdnxpins uectusls wfai)e the other cells ia the biopsy 

25 6.1 J.4. ANQIOGENBSIS 

The (R vflro isssy osed 10 test Ibr a pro or aaa-ogioeesie efiect asss^ 
fhe iirigFBtian of calbired homan derail micnnraacular endotfieJial celh towanb 
P^P(7 OT bovine sentm olbomzn ^epifivc coiiitdQ vrift iiieTBasiiig 

30 concerrtratlnnK of fhe GjgaftAi in difSJaeit wdls (doneticaL, San niqo; Fnhrcrini 
PXeLoL, 199UMBtfaodsmEDZ3nno!ofl3rl98:440>. Angiogc3xsi3isaboa 
hmgei term eveoi so modelmg inbooao biopsies wiD absoiatcly lequiie growiSj 
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m mtrle rrdce. ShonU l?o«irw4^ wiOi so soti-angto^eacic acHvity be di &c xy v ercd is 
the ftitara^ tfasy may be assayed by dsily tnjectioa tnio Oie mmor for3 lo 5 days 
aad sobBecnttoi ranos'al and miring with Fiacfrs^xal acti-Factor vm rebtBd 
y i T* ? y ^' to mezsurc emkithslial r-r fl density. 
5 O&crtaodcta for sagiogcncais bzv ccortmipUted by tbs invcaitjoiiL lu 

vivo TTy^^l* ioclods impl2zxt2ti(H) ofh ydiuii peQsis wiih the test mslecoles on 
ftiirn unpIsotBd in t" t Vt ava&colxt cat rr>mi-^ (ooroea uucropockci essav^. 
Giowft of Tcsscb from ftc lioLbas to towards the pellet at 7 days is scored es a 
poeithw le^waso wHcb cao be ne^ed by die imxMwal of the anKKJgfs^ 

10 sngiusajcic ponjleui b}* anlibody uo pruUdu Abeada (Povtmui PJ et. a1., 1991, 
MefiicdsmEiizymotogy 19S: 440). llicsc vcsscb can be chasactexizcd as to the 
density, leogjhacdbimical sizes Dflh&vesseisL A snmbi assay cos also be 
ji^tf:-mLtf.i ID fix. mcmse eye (L Smith, Qu3djeEl's Hospital Boston). Az)£tO£iBnic 
molcmlcs can also be trsicd in vivo ia ^x- tabbtt stodcl of hindfimb iscbcnna 

15 (Sbjm KG SL aL, } 99S Cizcul:idon 93:208 L). Otbex in viiro tissue modslmg 
systems in'^V^" esdolbelM ceDs in 3 dimecsiona] cultcrc wbcxc ibcy form 
tnhulsr stmsturcs tiiat resemble imniatiirc capillaxies (SpHngJinm et a].> 1 995^ Id 
vitroCeDDevBio] Axum31,473: Siecta-Hocdgisaim MR et ol, 199B. Sc i ence 
28 1 :1 6S3). Smootb. ninscle cell reczuinnent can be mea s ur ed itsins aali-smooth 

2D mmcle actio iDinuiiailHztocliea iwlry. 

&IJ.5. INVASION 

Tinoor invBsioo may be assayed osinf^ tbe a baseaieot menibntne cell 
inraska chamber wfaiclL is a c ham ber coated wifh MtnifcJ cxtzaccUulei mstnz. 

2S Tbe matnx coats the welU used to separamr one chamber fitmi the o&er in 24 
weUpbles(B«9cton ntckhzainLitbwuB}. Selected ligsnJs for eacli affile 
pnitdns ^£irti5cd islbc bindn^s Bssayinay be tested &C an 
OQ die fines. Celh labeled with C5FE dye can be measoied by FACS or 
osed lo fblbw caQ £de ^ Tho. AUemBtividy, ceCa maybu libeltsd wilh'H- 

30 fiqpnidme another txiadoBK: Abota 2x10^ labekd cells may be ^ 

weUandmetfiumcofltammBl iiMor 10 (iMofeidi Lifend isadded tolbeiop 
half of tbe wtJls in trijvlicaxe. After 30 honxs in a CO2 incubstot. Out memhnme 
71 
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chandKffB imy be dosed 3 time OD bcib sides DM£^^ 
tap sor&cB ts ccsnUied wilb a oattDO svab. Uwunount of drepjesenf id flie 
twttDOwdlnnof bedstBznrbedcsmf aSuorescentplilsreidcr. biposcive 
wePs, flie menteine can be art got and fee nanAtai of caTlt on (hs bottuio cap b» 
5 r-^nn|-tf<l T ijy'**^ afEsctixQ tumor isirastoti in dns fri t<£lrx» u^aijr 1m: fntber 
tcsied di 1TV9 by btstologicd ttia^rsu of taonuD nmiG^ 

6.13.5. DEVELOPMENT ANIVOR DiFFERENTTATtOK 
VtrioDS Bssays to test the effect of a Ugsnd on iSx devckunneot cdAa 
!» differeniittioo of cete, tBSuea. mgans «nd orpinffgrw cxm ocoianqiUted. Ntm- 
T twiii f nj eaxiDpfes iDclialc iDCubaliiig a ttjpBnl wilh oQxj major 
hisaocantpaiibifity dnoplex (MHQ dass n-nsgalive celk or single phoqjotsnl 
mydaid-lyinpdioid iofthirint celb (ML-IQ Bod fwimring ccD ficts by cytologiBal 

tnd ilJIUUlU DlOgl] ITT t ^T*^ m.i f'i tr i r rtny tn i-ithn- TtijTwi IT surl ^ 1993. PKAS 

IS 9(h303ft nr Puizel M X ol J 999. Mnnl 91:3750. 

PbipYisral imalm iCMttuice at die majnr psflwg^ic nMdn.nisnii iv^ldt 
eaiscs type U (ftBb^cs. tbc Bmrtb IcadSnc cause of dcft& by di^^ 

^nxm aptakfl m mtiKlB laid lai celhi, g!]ri3^ 

prodnctfcpialrverceHa. WDDM chancttriaed by impaired 
xnssliii-sliiiuilaied ^ optaks iulo m iT^^'l r «*»H adipucyies, inqnirei] 

25 tidsbilioQ of liver ^liK'*?flc^y - n^-fti* asd potcottsSy tftMt*i-^j^f^^^4 msotm 
BflcratHia. Tbepadxtvay ii oaiy pactia]^ uada a Dod and ibe moteculei 

ifiaiTffi bi0ds Xs tbfi o subomt of its dtnsanc racoptor siduciA^ dia 
30 recqiaii^ cytusolie P »ubiii& tyniwne tmaae acdvity to p h nap bo i y hle ibadf and 
isaiby pratemSk TfMi^in ^''gp-** actrvaboD of DMA and protcm ajyn&ssu^ 
astivatton of anabolic nmabolio p^famys asid iobOntiou of catabofio mattfacdic 

72 
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paibwayc K series of proems ]RS-], IRS-2, IRS-3, IRS-4, Gab-1 and p62 dok 

fbriL IK5>-1 appeals to be zi»stiavQived\vi& die ia:eptDrbQtjdl of &ese SIS 
a c t i vat uiB of ph O !^ > l i R tfc i y titw>¥?<<) i 3 Vif^o"i i^tich causes the txsxuport of die 
5 xtmitgdToutrW»dy»e tipue ^prrific ghartag tnmspoitgr GLUT 4 fiomtfae 
fiolgi bi (he cytc^bsm to (bs jdasma msmbnss wbeie it transports £h:ooss 
wliicb is Iheo pbospborylatad by faaxoldnase. [Glu 2 is present og liver end p 
ce&s of pancreas}. fatuBn also vpiesalzies glytooen syn&sse wfcicii esnlyzes 
Ae final Ktzp of fhe cnnventno nf glucose iaSa ghmigen hul it n bdieved thai 

10 ibe ddfect oomu id Bib figl belf of du& ggpelBig foQNmy. 

Tht Ihec aid the cascle acooonxlin- moa of fhs gjncose metabolized 
srxi henz cells firnm fhoenrgnts will be iiscd in these slDdie& DtahdK pitienl 
mTwnlc! biopsies ncsy be challenged with xDsalm ondtar gjicbtidei is may be 
tnigcte b iop sies fiemheaMyhdiiridaals. TfaBixidivibialsic^bscditivesof 

IS diep3lii3il)i^(uiiKorwhumtiHVBiiuovexlayitqiloiitsofdBibci^ 

cooqikt^'iionaalicspaiisctDcasuED. 0c&c& in issalinacttQnptcccdc overt 
diwi a s B Bud ere seen id iwroriiiheiic relJtives of diabetic pa iimt t. DzfExHiiial 
diipLiy idi^^IA Ifinxiitai may be piEpured hxnn iKtibtdM: palinus hzx] htaiUhy 
sdMdxuls. A.aeoaDdd]fii9cntxBl duplfly cDNA fibonss 3uy bcps^^iBd 6oiB 

Imdilty psiimiL Tbise cCDO^ libniies nia v QnsD be cipnssa] bsc pxuhsiSw 

deaciflied IB fliB mwotioD {ag, HELC* mass qiecCTOgcopy). 

73 DualiD stmBXb&m. STS-Ll adipocjtc and US myocytB odl lines (ATOC) ouy 
be used eg cbO nodeb fa gfrwwemrtaboBsni RiHn2zl6' to btiO"* cells may 
be plaied io each welt of a 96 veil piate sad medfami cwnodniiig s knonvn 
co n eadniion of i^ nro s B and 1 |iMlDlO|iVlafeadilisBndBeddedtDweiIsm 

so soQgands^conmdazepei&imed. InsnfintsneactaddediDdie^Biellaaxalov 
and ahi^ conjeitlialjon. After 'Zbouis mctibatioo in a fXH inott tialn f, ghcnse 
levels may be detemimediisaie a gtecosD meter. 'Iba liaaida which aflectad 

7J 
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ghicose metiibolisni ibllowiilG insofin sttmnlilipa Id Ibe cell fioes amy ibeo be 
lesled nxit^Che wne assay with ftcsb ikcAdcH nmscle sdiposB lisaie biopsy 
JhisilVpeadiBi!cticpB&ai& CdbsmpendedficsnibBtisaxe biopsy may bo 
pined at tbe SBSK deasi^ mmOs of a 96 weU plaae and die same assay IS sbcnre 
5 cqwatei tri3i each sample in dup&alo. If {be liganda ifco-ca^d jtu i^jtiuAl 
itfalin resistance in tfacM tiscDC bx^sics, tbc tigaid Eois onn 
i cp f M^T** a valiAtBd T^r gfT in the fr > ptttpT^^ t *! ip f"i»» resistance 
wbich nay be leatbed SsiQta and mp ped in tbs mstaboGc siepaling palhway of 



63. roEyrnFK:AT10?JOFT^GETSMMOLECULAR 
PATHWAYS OF KNOWN fiTMES 

The eppniach Dssd obovs oay be nsed u> idssdiy and detennice ibe 
functiao of vafcanwn gena wiihiB ifae i4gBaliiq]iBlbwBys oi pkotipotea 

15 seereiHS proteins and to iscdate to duzqieux efoC fitom to 

tissue qiMciScwoy. KiF^I b a well loMivn potent Krowrth mhibiior in 
9pes ami Ibe Qffw n TCT^ Fcoepior, Sisad 1 Of Smad 4 known to be mi^^ 
m a namber nf eanceni (Kim SI, 20DO. Qytolone Growth Factor Rev. 11 : ISS^i 
Some tumor soppressor senes (DPC^ ore ntembea of dns SMAI> firnnly and 

30 irepotEmdowDxegnbEonofTodlimi&aneieipaues^mdbomi^ 

J. Aulolnwmin. lAtlS^ Modobtmn of dits giDwdi tnbibitian and a po ptori s 
mdBclian pe&way mi^ be naed ta develiq) ao¥«] dicB^es to inlubst eaneer cdl 
pDwtfi,indiice i o faan ceofT cells in aoaaamuMy and bmatt p k n o^ 
cancer anUgeos by bbaslcade nft!ii»7HFp padbwagr. 

21 Oacofthcfiautineftetonbaabem (hot T<7pl also mdsoeadepoah 

Bie "iiTiacBlhil ar mainx Tpr -ftirfm^ jxp ztffiiM&DBk of fibranectii^ colbgei:^ 
pfanaiDUfiiBn acb'vabjrinlubilar-l and lissoe infaibftnns of matiix metallapniiteascat 
^riiite down legihting matrix degiBdmgpiirteaacasocai as imgiaaiM 
eoDaganasa. Maiaagoe, IWO, JAmKeyBiociiem<-.S97. Ovenroductiim of 

so maliU CTiny aomte ia lha nagoi GadinB io lawie ISbrosbi an i ny ort ant cang nf 
end stage lenal and ote dism CBlobc Ga >UUM 342:U5q)L 
Decfcased fibiODBcixB pcodostioD is often obaeived id laneei causing decreased 
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celhibT atTbcrinn and incztased metzstasis (RinxA>Khtt ei ezL. 1 996, FASED 7 
10:24S). TGFP iodoces these eCects on ECM thnnis^ a Smad mdfpeodent 
pitfaway in wlsch c-jsn K-tenninal VTn»«> (JNK; a laember of the MAP kinase 
fkmily) activated tntnodnbte cJtn>f{Tncinber of tJ»eAP-l family of tnLnscriptinn 
5 f3cACB)c2id ATF-2(KQotliertnu!scnptian&ci»T)CHocevare;a^ 

IB:1345> The phnipotecteffecfs of TGFp may be disseoed oat by tsj^tii^ jim 
and smad pafliways scpsmdy. To this ovl, prfmaiy bimum T c^V) and 
£falobllisbiBay "be qilit into tiro osd half of tho ceUs ooy be trazofDcted witha 
rt tt o viia l vacior cootzinmg sntisense jtm or SMAI>, Alter33ti\-dy ttus may tie 

10 3clusnx] xrllh a difXcnnl *'^r ox tbs '^'^T^ uuy lie transduced wifli a pc^rtKle 
RtctiTc iritb dlher smod or jun. The resutticg cdl Hnes msr be stisinla^ 
with and cDNA's may be :jQned whJcii may be diffgenilaPy expressed 

betweeo stimniatBd and nostiinsbtcd cells and Utea odls with eidier pathway 
btodecd vang laxxosncy analyss or orixx lechmqnes of difiiagailinl aqpnssiocL 

IS Ones cDNAs have been tdamified tlw ea ip iesgion of which is only associated 
^itb one of ^ pathways Qxi tbs functkm of which is onkoown). thess cDNAs 
eyn {hzD be expitsscd a« p T ^»-iii« |l?g^ni<< binding to tbcm can be isoliicd v^ng 
the biochemical binifingasEaycnJiesohition by HPLC and mass specaoficopy. 
Tbe Elands can rtwm be tested fbrlbr ability to blocfc or mJoca oAua 

20 pndi&ntion (inaPCNA based assay as described aboTc) or sccredon of Ibe 
^i^^i^^^H^i^fff ^ a ^i fa . The fiatiacflfaliTT msttcc assay would measuiB Ghponectm 
d epwiti e u r ■ oagot c cuufoo eat of die extzscelhiha matrix ova •45 hour pedod 
to a 96 well plate xean^ an ETJISA assay for fib f O D B Ltin . In Has way, genes can 
ba identified aodtDigBts can be validated which oie ass o c i a ted with fhs 

2S astqm>ltfiaative efiiscf of the pniteia bstnot &e pzofifaiotic efEect and visa veisa. 
A fTF^ny r ^ ip ana di may be used to look at any sinmtliis 1o a sella ox tiTTffr Xo 
identify new members of Qie molecolnr pothway and vahdoie them as dmg 
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7.1. mP^OTYPHTOGgNOTyPn 
7.1.1. PHENQIXZEPE1BCTICW[ 

T^CDor cell ipoptosis sndpiolifemioD sss&ys dsscobcdiD Scciioiis 
mj 6.1 may be «d«|rtgd In hig^ Ounmjll^ agt savanna ugro, for 
5 cxDnqile. a 384 weUplntefixmal (Applied KflfisrstansFMATBim^ y^oplosis 
aad necxixis mqf be assannd suBObiaaoBsly. For apopsosis ax^osoDsisths 
Cy5.5 Aacexm V assay aiidT0TO3 reagcsii re^pesdvely may he ix«eif 
C^ndied BwsysiesaB)L Cy531ibeMaiiHK34Aaiidbod!y{fC-I0, SnitiGm 
B io ttda no logy) maybe nsed w tssqy ceD prolifention. NooJiajitiiig exaznpks 

NO/ADR HS578T. MDA-MB-22231/ATCX; W}.K-MB^335. MDA-K, 
BT-549»T-47D(I'0CI» ATOQ. Noa-fiini&is euaiples of faumaa ;noiuiB cnccr 
tsaUaavAdAioMyhemKBLyolmeiude: DU-14S.PC-3.LKCa?. Kim.EziBda2 
ciuuup lca ofhinTBtn colon cancer ccD lines '«1uch njiy be essayed bchidc: 

15 COLO 205, HCC-2998. HCT-J5, HCT-116, HT29. KM12, SW-620. Nbn- 
Iwnitp i g cxmpbs of buiDzD lusg ''■■y'T ccH liDcs whjch may bo a ssay ed 
indade: AS«9/ATCq. EKVX. IlOP-fiZ. HOP-92. NCI-II23. TiOA VOJS, 
Na-B32ZM. Na-m60. KCI-HS22. Fhnn IxlO' lo 1x10* cells snay be plaficd 
oieachws31ofs384weDi>bls. Mrrtnun coBBming 1 pM tt> I M and prefaably 

30 I (iMtD 10 fkMof cad) poteniialli^Ddm alisudlibrazyCoon-Iiimt^ 

cxnnvles of wldcb 018 Gsted in MCtion 5.1 J. above) is added to walls ara ta^^ 
ED n^tlxcate. N^stive (so figands) and pontnR (*laimujM u i hb ) ouainils ae 
mrfnrtrd. IfaeligBiidkiuvinglbepliaiul^nceniiclnta aBi:«DlJtt 

ZS 

71 J- TAHGETlEgWTIPICATrQfM 

An important advaiitage of fiw taventinn ts tfiat, unlike die prior ai^ die 
nsgpt of o ligimd wbicb is found to hova on afibet in oca or score biuasHujra» may 
beidentiSedii^csiheli^d. TbenazeaniuobetafaiipsDachsvbj^ maybe 
M used Id idcnlily die tMffpt acoontiti^ tn the onenttoix 

Is a fist series of aDbodxmaif% a potential toiBet is a pTOCein dtqilay^ 
ootesuzfieeofscelL AcoaidiqstoaDenini4iniilta3e3Caxapte^afiilllen80i 
7S 
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^»»m*lT cDNA libcaiy is cxpccssed in the pDUplay vectnr (fr.vitrngsn). This 
vectiv tDT^gets the protem to find anchon it is the cell memhrsse an tfao scificeof 
etzku^Mk cetb. In snodto' aon-tmnting embodimfnt of the invendon. i fuU 
fcag^lnniiaDcDNAEhnoy tseqnessed in thepVTH yeast d«play vtxfcir nr 
$ snmlttVOCtortrmjsfixtediiitDtte£Byi00ifarc/T57wni^^ 

(Invitrogpn). }n siSII aootlier pmi-Sminng embodsncDtof tbe invecdcn^ a flill 
IcQgfh bumau ci^<3A Elaaxy a expressed txi &u: suzfkce of iosecl cells nging 
bscoJoTtras vector CEnut W d aL 199S. Ncclcic Acids Rcsesxdi 26: 1718). 
These systems aOow foil -protam to Of ir tistf^ on tfw stirlace is 

to (qqposal lo pn^joyutic systems whicb only bBow peptides to be expiessed. 

In altcxsa^iTc an lwi w jimc ns, ai»}>'nsclootidc library can be exp iesaed os 
a pqAide akme m a fitsion on die siaface of a ceD ot a vims (e.g^ bactedopluee, 
T7, arM13). Noa^nriting aaanpSss inclaJe a poIynutJeotidc Ebony Bepst«ted 
frOTu KrrrrCTTi or kdcctioas accst bi a. spcciftc embodiment of the icvcntian, a 

U cDNA libcmy is f a qirrae d as dodecapeptides xa tbe pFUTrx vecioT 00\'itrogeo) 
ot sinxQar. Acxsniing Co (bis ea&)o£mcaS v t hs x i tbc vector is ex pr essed m E. 
cntl^ tbe peptide is (Ssplaycd in the active site loop of the flnorcdoxtn protciii and 
TTnr><<^ ftijo bn t. t n t ' ^ •png o TitTi gene. In uno&tx ecsbodinisni of flie invaition, 
pot&dial taTgets maybe (Gsplayed as p^Mida oo a ribosomc (Ssplay system is 

3D vbkii die peptK^Kfb^ to tbs^>]A encoding it by treatment wkh pur 
(Roberts RWe/oA. 1377, IWAS 94:12297). AH oflicidiqjloy systems 
(nicbtdxDg bnt oot Entited to letiuvuuSy adeuovitus} insy be used in aixculaiinf 
Willi die inventioD to di^Iay cDKAs ni pcptfdciv 

Potentiu] tMT^fis di<q>layex1 by >Dy nf die above methods may he e xp osed 
toQieligsad. Tlffifi£a2idjzia7bcdlfi)absznabilizcd€masinfacc.bcad 
cofamm cn it toay be in Eohitifin diyrmfrnc on tbe tepamti cm metbod to be tued. 
In a first embndimogl of tbe invention, tbe U^pinds nay be iKtedly tcszxjbtl bxil 
30 on &s suz&ce,dacctly labeled mdetectsd. In a second cmbodioacnt of tte 
XDvex&m, (he lix^nds icay be daivBtxzBd widt bd a£Sni<y label to &ciittilE 
cailectiiniuf Du^ptsS-Haisel pair wfam the taij^ b 4fisplayed m UlualnitBct in 



(148) 



JP 2004-534519 A 2004.11.18 



vosasat pcimsoi/MMS 

the fiMe Qft ni|r *7f p l y "*^- 14n o^^^*"*3 cxmplcs of toA labels iccliids 

h'<ttiti.digixygeasa,of-aiiaztfax>el]r. niijilayeri tBrgBft wfiidi biadihslieuid 
Day dbca be scpsrsiBd Erocai Those wlncfa do not bind aal the so q itian c c ca mfwfin g 
ihc mstt it ideatified by randard doaae DMA Beqyepcmsigchniqnei. 

In a fust enbodimeixl of fbs imtatioiv cdb ceo be "stnioei)" wifli 
fbcncsoesfiy lefcelcd or bi al itiy ia tcJ {jjand (ibc inter cambinod with FnC 
xvi&t) Bod caned tuiog a flow cytometer (MoFIo HIS Cytaattsr, Bedon 
Dickmsoti FACS) inlo wdls of a pb^ a bAe, etc Ibe rails, may dxn be granrn 

wuiiijtia ^BDB wnnodtng ths dnqt'a recaptor nsay 4uo bs chswd by pbsnud 
ra»««iy fiom COS 1 ixlbby uunglhscilaclufUtBlaissTastigeaecBxtunlfae 
SV40onsiDofi9licBliao. AccordissiDBsecondDOxi-Iiimtissexas^e,FCR 



InasBCDiidesibadiiDaUvf lbBiniraUua,cdla, vinlpaciiclssorpqilide- 
suclcotide fusions my be setGctod usinsdiiig coated magnetic beads; a dnts 
oQstadsuifiteeC&f., a «^fivpsmms> or a dnrg coated column. Ahis^daisity 
of drng Up^s on &e snrfir*. beads oc ^t'*Tn n is desnsble so ioczBise die 
avidi^ of bw ailuuty hittractwiTn. Ute drug my be aitachad to tits uiifaue, 
beodi or mltimn via sn oflhiity label C^^. ovidiiL. ^pxsy^aao) and eht&in may 
be achieved after one or more wadttiigs:q». Enibe cose of magnetic beads, 
ma^wts mzy ihen he isted to isolate beads dimss tbe wash to Tocover bc^^ 
cell!^ viral particlgoTpqrtide^noclaolijBtoMna In die case of panning, flie 
sapeniataTit fe poned off after each SBacespve wjvTring stqi wjdi ifae ceO^ Tinl 
psriieles ur pcjitida-aucbwtHia Tushmis noktiiBd in lbs welhL KlaticH) frnm a 
cohmn any be acbicvcd by stasdanl *'yliin'|"'^ fix dio cose wbece die Spwids 
weradcrivBSizedwShattafBas^labd, cdb^ vnal particles or pqjddMmcIeotide 
fiotirtas nay be ehited fkoflt Sie cobiran by applyiiis excess free afTmify lihcl to 



OnOB SEfiaralBd, laigBl ejcpjessmg cells or viml pamclts can be goown as 
appnqxiale. TbeafiisdIHAcaiouding (ho laig^may beieuuvcced b> staoilaxd 
iDolnwilBT bioloaf tia i bninnns (e.y^ pUsmid nxa t ciy or PCRJ. inlbscaseof 
pmfig^ p>l»tri*<t--pin if wittiifa oomplsBCBa, fhs paitiaj cSNA sefpimse would be 
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idjcatifisd using &T PCR. Uaas tie above tpjiroacfa tbe Izrcei can be pmified 
■Dd doacd using mw nr niarE ronnds of t& le cta o ti. In this way, the r>N.A 
scqpcncc sncodtsg a pTeviousJ>' tmtoovn <tnig tai^t can be isolstEd csd used to 
cloaie the cONA. enco&ig tii: dm^ oxset. 
S Once (be cONA encoding che drug targel bu beea jdeutiiled. the cDKA 

seetioa 6.1. If ftetaiRet is difEBrenaiallyc q geesBd be woea disease andDoniia] 
rr^, speciCtafy is estabfidwd aoJ (ks Ug^iods inteiactnq^ wilfa Qiat laiset ouj be 
tested in vttm Bndm wo tnoass&ys £br4i£t dueas& 
la TbasOtetioBnassocUtedwimafbiiBtiiHiiatfaephaioiy^Bas^ 
idtslificd gtj p ptiiy mj^ die iavoilluD. 

72. TARCTT IDENTIFICATTON BY PROTB OMICS 
Tngrt idpmifii:atioo nay also beechigvcdby tdapling the mettud set 
IJ faT& in soctkn 6.1.2. b>ctxubn]e the Egai^ of interest xi^ 

Ijgsjtd find tu^et, Su fat egpe nflV f &e cai^Et rmy be irtrmified. b ons 
embndJntsnt nf Ac mmttinn, tfte k a prafetn svMch may be idendfiad by 

comiiOB. tochntqncs (e-g^ Atniiw acid scqccDcin^ sBtss spectroscopy ond/OT 
SO KMR> Oncethgpnneinlasbccoideirtified,ioa«ociati)cm<wfli dis cased odb 
' may be rlciermined aou^ slondani pmisnmics fadmiqiiea. 

8.1. MAyf^^^g SIONAW"? PATHWAY? 

OnoB a mmber otgmtA bxvebeen sbcnra to be iavulvcJ ia a partkaUr 
35 TOOieciihg pgftpMiy of wt pstfaPBTTiCim, a targrtod oompoincfitcfliibc . 
nuppcd wiibin the molecalirpailtBray cdative to other motsetjlsrpolbwiy 
asKBfiaoaitx. liffouis wbSch bmd tu cSnemil outlcxajJKr pallrway f» «i ii j M n iH| ^u 
may be daivatxzcd wift pita t o a ci iv a n btc cnmfizilKn. At least one of the 
kDOwa molecular -pstfawsy oaapmenlB ti fhscd willi a aadcer soch asGFP. 
30 Tbm dxB CbOowiax nay be coaduoed £t wio 

TTlachbipdafligkpoTOnadecDhrpaSwr^oo m iK ^ 

cca mw i nflut, CT? ftuiim prolen:^ (Hi) a least cno darivEtizBd Bsgnd whicfa 
7> 
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bin& or Qxqr bind aixiflier molecular paffamgr casqxaisit aod (tr) oOicr 
molficatar paditmy ctnnpoaeass, Tbe oosslizikiixs ttiigwhu b epplsed and each 
■■^ wr y ^ m i' vf '}^ nwrfpTmr «■ iiignKiTgA. b Cas wsjr cscfa nwlecalix 

S intaaets. AfuztberadvniiQgeofibBizivviidoablbalpstbvay efFecton 

idcsjliEcdby QdsmrduxL h ad^Stion, ihe piufite of eaA piflwfty ccnrponent 
nu^be cnnqiwnlwifli kmwn diug^ acting via dwt}iadrai3y, ifuy. and 
com pai B tive ^udiM can be gcaemcda based assays of diffeTOlgMQsetcanaed 
by dtftpaaogenic poflrwnr. Thbmfiamiitiao'cnbeitsedtovtlidatt^ 

10 Ihebetf 1aigBlfbrap«endMeasetn£cstjan. Ax an ahenative. flits mfinrnarinn 
may be used to Mlecd fiiB best Oenqnes fo a poriicdvpaliexft ui&s 
p hu n TB umfi cnetics 

9.1. i -iMDimMLg.vnt>N 

IJ BecacaeaU^numberofcbBiiicBlleadBiiiaybeeluncurizedailbe 
biochisiucal and pfcaaotypic tevds, a slcDCtme actiyify- n&ttoaship (SAR) nay 
^^yp ^TmhKf^lK^ T" f*^ ** * fifw traH ftjTtfrm-rjiHrtn If a. few mdecDlea With 
csnibr aedvilies are idsndfied, (be SAR can be detennined 
stxocmres wifli activity in ttis assays. The target dbrstcd synlhesis techno Logy 

9) can be empioyed to gossKnk mokcatebhiding close to each o&er imtiiaitingtf 
(heer activi^ is madiitBd dnooRb die Eame activa snbGifiB oa the pratsiD or 
iTitMMi ^ jHflVn m* mbsitn rni <hf pfT?T'*rt 'ncrt lalhiaway addidonaldi&zesit 
foKfiooal sobsifes oa flip tsfget cm be mapped Bial difieraa iiB^ 

25 sobaitcs («^, a^osist va. aQtagaa^). 

Ibe secoDd ose of tatgetdnecled synfhem is CD incnawte a£5ssty of a 
G^od for its taiBEt and tfaoa tXBib (he figaod moxB aseM » Imk fibeno^pe to 
geoo^pe as well as tnakixqt a better dnig lead Fhotoaefivanible c ro ss Unh e i a oo 
one of die fcm ctiomd gn^apsof the ligand scaffinld mziy be oxad to linlc ligzuds 

30 bonsd to die liugp* ttma naiag the tarset inoleetila as a This i"»<f«t<g 

sbfndd nxTcase ^ afSnitjr of fanoding to the teBctl^ at leasts- 
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ftmbcr enhance lils rrmciaTal d i vnti t y of d>e librtiy in xtsrgrt dnrcicd md 

hinjogicBlly idevast way. 

10. JNSnjCA APPROACH TO USKIjC r. pWFNiOTYyi' WK7TI 
5 GEWDTYTE 

'Itat TTslgtit ia\'a]tioQ proni'kics a method to cstabliih a chsmicnl 
Sngaprixa of ligasd-tai^ (geooiype) xad ^g^aS^uassay {phenotype} far each 
Ugfiad or sa orG3^mdi wluch can be matched m uUta to assocjats phcnolype 
wiHi genotype. 

19 Tbs pressct invcnliog ptro^vtilos a &T5t nifoccstiOQ retricvsl sysxsni 
urloCT Hgssi-txiget puiing exjiediueaial data will be stored. The: prescoi 
invoition pnyvsks a second infoimatioo cetiieva] system wliercm ^ effects of 
eaciiUgaxid in each t»ooss3y tested wiU bo Gtored. Tbepmsatizrventjoii 
piu>i(3es D Udrd infonnatiup ztdntsvu] s vslaoi v^beieui the function bi^qi (he 

15 eaqstsxinnpattcmofcaiiitsiget iflmown, wiDbefi^^ 
be cptiomlly Dtegntod Go thcDitate uso. 

In, osc CTPboifiincfii of die nivrnHibt, dais entered xtno ibc ^ystcxns may 
be obtained by a dmtgan appiotsh wherein all tzx^eSs arc tcstal fni binding to 
Hggnrts or bO ligtaids are tested in each Inoaasajr. For esumg>Ie, tbe set of t ai^e ta 

20 tnaytocoTspasscptoaQejqiixsstonprodiictsof T^tDandinchidingal] 

the genome of a refected organKm. Each tar^get is fiteo Tisod to Aua c u a Hbrsry 

of ^snds to idcafify Bgarufa crfaicb bind. The data is enlead tnio l]» first 

aiCwiiiatwTn rctncvai systEsn. 

AcxmKng (u antrfhnf example, tbe efTect nf each memher of a large 
25 cc m t T oa to rial dtcmicat Ebaaiy of i^aada may bo ewyed in ettch avtakbte 

Inoasay. This data is eutesed into lbs gacond mfiianaiion retrierva] synem. 

hi muQiCT tanbudicml of die in venlion, data altered into the system u 

obtnzocd by a foctiscd analysis of Hgzmto wlnsfa bind ackxted tusets in a 

Bpqn'fie ^g^^g^ or (ho pfaenotype fn t t nr nj by Brifrtpd Ugands id fejsctsd 
30 bto^says. Xlusdaaistmlmd t]jU>aii»fiisturseajndmrun^ 

qraton as ippnypiiats. 

II 
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Ibese systenu dim be used to ^ade die user ta pradiein^ CBsn 
fimctioo eiren m the alwencc of t lifl e a ential taeprssAm Axtn lyr ■ par**«'*'^^» 
disease focus. In odditioii, fhase systems guide the user in selects Kgads 
sEdtngnswidi specific efiecOL. AflmberadvanngeistbixibBsystemizuy 
S reduce the immbo' of faiadiDg upeilmesti and bkuKsays neoessaiy. Ofhet 
adventagcs will be eppsmt to eoc sldABd ia the sit 

to ODB eniboduBgi! of the Inventloa^ a tflflTB ^ ttipcrof in t ei»t 
Nsad, a» iser identt&ss l^^aidCs) 'H'faidi bbri die tiT^ of 
c apcriincn aljyorfiiBntfacfiiaiBfiiaiaiioai^^ Hictisczdm 
19 queries dis second iiif uiiiMgun retrieval system wOb die idscdfied figaadCs) (d 
ddenolas die ]d»iotype(s) asiociated vidieach I^guuS. In diis tny, a tuget 
miy bs assoctated widi one 07 more pibmoq^pes. 

toaoodier eoibiidnnentof diemvaituio, a user sdectsapbenctypeof 
loleresL HeU, die iu« ideaillies ligaiid(s) whkii nxidDUte Oie seJeetn] 
IS pbeBQtypeesdseracpeameiittdbr or fiomBic second inSm^ 

systezn. Tho txsei dan qaarifla die fim infciiiiuti xm retrieva] systsra widj flic 
idestified CgBttd(s) Didesiify tBtge^s) loivhkb Ow li^mdCs) ^f ^^ In dns my, 
a phaiotype mqr be assDciitBd vifli one or more taiBBts. 
to ft ssodier ecdMxlinMDl ofdie mTBoiku. diex m 
«o sysRmsmsy becomboiedwidLtaTsetfbnctioiultiifoimziw 

aiialyandarta to 0dde die Bsermvafidattog targets end drag kad^. toa.fint 
exanple of dns embodinieia, a iser znay cbooee tazsels X and Y vrtxicli IBB 

pnniQS. The wgrrfiTatng p^ ppf c^f^n Amt% ™f|Hl m^ KfTfT **f tfw gUTlf 

eaatding X b CTpreattd in normal cefbi but w not ejqii e &uj in temoT cdK, The 
25 nserobttioa fatdicreagireasioo daa wMch tadkaiaa fliai-tha gma Bxa a^ Vjif 
nateqiressedinnnm>ledbbDlBe!!qp«ssediolmnOTedb. Tbenserdien 
VKfisdioGistuifivrmtionratrteval^rsteni. ThBveSDhsnffhUqseiyere 
AowninTable2. 
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The user Qtea queries the second mlixnmtiaD nstneval system. The 
fcsdis of thb qpeiy am shown m T«b]e 3. 

Tal>le3. 





PheiK>t>pc 


1.2,3 


Angiogeacsis 


2,3,4 


PioSJetniasi 
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AccosdiDg to das exaasple, tfaessetaiafy«e)eci ui^Ya&a valid tarjijsi 
fijraiB»0]ei^yai)diDaywleclti£«nd4forilislnIjlyUi specifkally bind Y 
aadnotX. Tbas,fltjBmvaifian»d3t3ciogmdeeKasevtnva3idatti)st»^^ 
idtsaSffiag. drag feads. 

ippraoch hu beec osed to draainiiie Ikn licaads 2. 
abioasaqr: SfiBiids 3. 4, and $ stimabtt ongiegpoesis; and liggndi },3.aDd6 
fmfamiwaTwris. Tbxs jnfoizDaiJDD bt uhnd m an mfiKinxtiim leliieva] vystsm. 
Tn a. high dimegl^t bindmg essay^ it is discovered that Kgwn^ iT 3 uid 4 bindlo 
10 tme/^XvnAX^ < 50 A »ear± of ih^wSamse&m 

indicate to one skilled in ihe sii diat (0 tnsetXsB^ be involve 
angtngisnesis, GO Iisvx3 ^ » a poor camdidate for a dru£ kad. aui (tij) figaisi 4 
may be a good ccadiAite fora drag lead. 

15 1 1. AUTOMATION OF THE MT?mnT>S OF THK I>rve>mON 

A Icghly aulmnatcd approach such e» those shown di&£iBiDancaJJy in 
Figs. 18 aiidl9 i5«mthereaibodiineiitQf Qttpiesenlinveadoo, This txiclnd» 
bigb Qava^rpal Ktivrxmm rtxdur tsstftoidina, pratsm pmiiuctinn. atsd 
puriGcatioafiuifi^ cspablc of jHOduciiig >20 niuteim a wcdc io sniffinenl 

SO aninniPTit to detenniDe tifiarwlt fiuai a canqxnznd Iihiaiy. This is (snowed by (be 
toB of 3 (hcua^itq^al assay suc:b hs Ue Chemical Array Assay tn identiJy 
Bcaffhid tar^paaa. These scaSild tsrgct pain coc^nriac tfaz ctoxdcal eznty 
database ybich has fixe oses oudimid in Fig. 17. 

Forbt^ tfann^ghpiit egqnsssvm wckn cun^lmctiun, a cCKA tasuwOpg 

ZS CBic of tiieproarim la ftc hmam pmtaime 6om, fia- en^mp^r^ >3r^ \ ,v^H.p7nrT. 
or iDcytB is insarted xmo a DE5 expression vector (loviirogEn) osing an 
aB immtt rH flnid baodKng system CTecaD) in a 9fi fcnml. Hm: 0£S 
cK|nesskm vector adds a secictioai signal and a fais^ag to the 
dial it 16 secze£ad into tbe media and can bo ptuified. using a mekd cohsnn that 

30 Wads the fcis-tag. The -wgeinrg mt rfwn trangfrrt»Hi intn r^^rnp^fTTT F fiy*i rrlh, 
znd ^ cells en pntpagatad. The eatp g es sta n Tcctxir can be cxliactcd frcm tbe £1 
eoli oeUs luinsa tobotic Ihzid handler toodd a atandaid lysis reagent lo lysa Gm 
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odla and to apply tSe lysate In Qiigcsi cnhtmns tn purify fhe sxprcssicn vccmr. 
hi a panicBlfli embodinem. tho lysaa is procifled oang <he QLA.wD 96 Ultn 
Plisnid Kil wiarb n^e* a Qufilttr 96 well plasc for lysaic cicarina QlAii^B 96 
^ pfatM fbrpnrifkaocn of fte plannid DNA. and QTAprqi well plate* for 

Ifdevuedi qelU conaining the expressfoo \-eca»' wiOi ths cDNA iatmin die 
proper icsdii^ inme are sekcsed nsii^ staadaid medusds. For ir»»Tr>pV>_ ^ 
Qqsresavm vector con be testrictioo eszyme rfi gfa ^ rd oi sequenced to determins 
wittier it oonaiss tfie cDNA tnsA iD-fiame. 
10 The ezptESsiim T cca ar coctammg 8s insat is tben tnms&cted into 

DrtMopliila S2 cclb (brntrogca) tmng standaxd calcium phoaphslc tTanafectian. 
me thods mil growo in dnftnr<ifta expracsjon Tm^ftra (inviiroBen) in 6-12 fla«i-f 
per vectDi ta ibe S d c cT uOMiiatsd tisscs culluie sy^laa (Autoxsatkm 
I Vtn c r ahip)- Each SdscT system can hasdb: 19 10 } SO fiaska cr up to 40 
15 Bt^fcUAj tg cdl iioea ocpressi&ft difTared pT nfwirt i ^^ mjd osing mnli^Ie SolecT's in 
pszalldcaniacreieK aiiwg}ipatto6G0piot)diisp<7 we«iL. AQaTAbotus^ 
copper snl&tc s addsd to Ok m e dium I0 iodiice piotcm cxprcssicsi esd od day 3 
and 7 tbe supeiuuiuni is raUected cmd paasad tfarougji sicks] cohmia ia 96 
vkQ fbanat {Qhg/en QIAexpreu proteia ptmficstiim ssrtcm) em. a Bionilot 
20 (Qi^ai>. ATecm ffaiidts2xiIer8xatrsns£nsanaHipiotof fiiiBpioCBiato 

FHAST gel (P horai ocia) for SDS analysis or other qooliry contiol analysis (QoX 

The rest of the MmpU ij transferred hy flie reagaii sungc zctneval 
aystem (Hayntad;) to the flaTiical Amy As:<a7 Cc-g.. in any of flic assay 
B X i s Qi ods descxibed beieiu) and to tbe freezer for stomge. For ctas^e, a robotic 
25 fluid h andl er (Tecan) can bs csed to combiDO tbs psjiSsd pr ot eiB t arget vxih a 
lihtafy of cancTidate Irgand* tn allow one nr mrwc of fhe candidate liganiit tn tmd 
the tsifot protein ID the wsUs of 0 96 well plate. This 96 well pU» can r bm be 
tnntferred to an HPLC (WaJeis 1790) wbacb can injoci the assay mixnue 
oQntmning tho tMget prolein and candidate ligandb frnrn 9fi well pkiles end nm 
30 lip to 6 colmmu to pai&Dcd for the isobxtion of ths tarsct purtcin iviSi bound 
li^nds. Tbe fraction ootminiTia tin tHrget wifii bound h'gandcao be collected 
BSD}; H GtBction rol eciur (Giliiun). In an ajleznatix'e tsnhudimeid, a rubutic Qnid 
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htncUv (Teean) n ased tn onnHns the i«3rilwd pintein tBge^ 
can did ate Kpadt to ollow ons crmon of the candidaTa ligppfe tn i^n^ (tetaisst 
pi»a9Dnidiewe]lsofa96weUpbie; lUs 96 veO plaie eaatams, fixr onnqif e, 
csmtrigeR wirti a mm capable of sqBtating tsr^ prntsms from aabmiBd 
5 Us3iublDiso(flie(beliiiBetpiatainwiAbotiiidSg8iid9 tntnaseooD^ 
plattupQaev8ntsiioDbyaioboi(TeeuorQii8en). Id an aitsmative 
exBindtmeul, (he bindiqg ocems ma 96 wdl |dshe.and dicn Ji flnid handkr 
CTecxa) tiaiisfen tfae sampb too aecoiid 96 plate mchiitiQs tbecmizidges 
fiorcepazadon. lDCtlU«naf{bfraid>odxmait,tesaitrideaaies{nnc»lon» 
:o vfaich&reaii»aaUeumQMwenfiiniMfa(F2Bai^ 

LCbcsedaq jmii l Mm cmabobeiiaBd. A deteisiexttoxotherdecatanmtcaabe 
added by fl» Quid handler (Tecan) to releasE flui booi^l ligzods Sorn thepratin, 
aad ifaea dieieleased liganis 8ie added to 13 afpiopriatc iistn^^ 
For uamrin , ftc Egnxb can be itgoctcd into a mass speetzooteter using a 
IS lewasB phaaa cohnnn on ap HPLC con^an^ an antnrnf Mjnr f Wat trrffX iiptrtted 
CO a filter fbr MADLTTOP oucat xpa^tanjxctiy azulysix, or BppHed id ao NMR, 
IR.niR,orUV^)ectiaiiis!er. £i sd ahcnutbc anbodimeot Ibe ts^ pnMexn 
with bcmnd laganda b loaded on spaOB& osxo fha 96 woU fbnnai >dALDrrOP 
(BnduDiltoiiics)aniieaeiaidhaiid)erCreaD[d. In anotlw a]ionativ« 
20 cmbodimn^tliBtBisetpiDCemvrifli bound UgndsBcvacoaledm 
QXQxiiplo. mtncelfaibse) in a 96 wdl fbnnni by evKuati^ 
Ib anoibcr cajbodsoeot, the eviciatioo onto dm 

iemBctEpasiheaRtlwevacDatianafae96went»trid9sbyp!BCiqs Bie fiber 
betyeea Itecitrtrirtgna cad dw vpcanm devieai. UteMALDirOFlSieo 
2S fesodates taiget protein and liaamfe AomeaeK nfAe gmt. mil p^n^ ^T 
a fMCT spectnim <hr-d»e c oii^ i omMl txdka omnptsx. ABg data j co ccaaui g by flg 
infonxatioQ systems de«mbed berein, ttie i 

eotened into Oie CStonica] Array Daabase. Anyof Ibesenefliodscanbe 
ptffiviTied ia 3», 1 S36 well. cUjp banal, or olbec finnato. SiinilaHy, any nf flie 
30 data can be entered aod. managed ming a Ub o t ato i y brfbrmarimi immrgfmt^ 
system (IJB4S) based <ni B3BS Activity Base or Price Vaxerii^^ 
IJM5S sct(lmmfty:tiiaBK. 
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Srmili i T methods can be applied for other Wmsiad 
pudoction RjrdciTU incTodin^ hutnat Hinited to, nEK293 cells, fllO, or fXJS 
oftUs. Altajathxiy, other cntonrttBd or seau-aatpang ted pnxluctkiD systcaa cso 
be used. SDdi ss ndler boids spstSQs; Stir izok ssrstans (&g..Cc 
5 New niuiuuncVX or c«p:ilaiy cell cnltoTc jtyjaems (Atnicon). Itia/wthar 

emfcodiiDSDt. a scrn.iMitDcaaflBd process, sucb os a 1 L or larger bioieodor &om 
New Bmnswick. is used to growr cells rach as HEK293 cells (Life TechDOloeics) 
transiesifly Hmnsfacted with expresaoa 4L^u^t^^^c t s constmctsA as dsscrihcd above 
based tqion the pCX>NA £mn]y of Tccisas (isviBoscn}. Tiansicnlly trncsfcctcd 
IQ CHO cells can also be lued. Ills tcansfecdoti m these cdl types can be 
ffffirtcnt ly adagveJ ngog Lipofectamiog 2000 (Life Teefanologiet). Id 
sbcmatrve endxx£nteotx other tianafoction aOatcKics eve used (for cxaapkw 
efectnyporatkm, Caldnm Phoephaxa, Lipofectiii, lipofcctamine Plas (Lifo 
TedinotoatcsX or oilier standard fcsdmjqoes). These cells are grows io DMEM 
15 or io o^icr standard mc dimia with scrum ot m semm &ee forms n?Tr > g standazd 
ffln t tinda , In n rk t i po o. alteinalivo expression vactms, mcfa a? flvma j ipp i^jif ^a f* 
fill the various cell lines meaiionsd as JndicstEd in ibc catalog of Iminoseo, 
otbCT yectar CDmpmiea. the scicsti&; U t oatva c, or those wfaicJi woold be 
qipizmt to those skilled ia tbo art. 
30 If desired, a clone sdectioa step cao be perfimned, resoltingin stable 

prodnccrocDliiM based prcdoctioo systems (e-g.. CHO ori; eoU based cystous 
). Execnplaiy dons sriectioo steps include growing the cells in dxa preeenc» of 
an sdsciivc antibiotis, e.g'. Genedcin, in a nnilti-weD format to select cdls IDoely 
tnoootain fiw expiTRunn 'ti-eclnr. snd then checking each -well for Hie jneme of 
2S the seanlBd protein using a sTrmitfml £L1SA assay or oCber s t auJaid ft Hay fi> 
detect tbs ins-tag presem in the p s n t eia . 

Fn edditirn), high Aimag^rpot pmdnctioii and screening techniques can be 
nsad for my of &B methods of tiie invenlion. For exmnplck ony binding ossay 
(dsip, filter, radiolaheUed, fiouresceot, sarftce plasnxm lesonance, e/c.X 
30 pnsdacfioD methud (eg., aaunmalian cells sncfa as CHO, HFSC 293. Oii; insect 
cells sntii as dtosoplrila, ba=tcria sncb as £L cofi, or yeast such as picHa), 
podnctioo SQiStenis (eug., bioreactocs (New Brmtswidc ^sterns by Brsndel, llasfc 
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based, ceO oibe. anface bound, gmpmrimi caltnres, Kcram contaisiagiDedii, or 
fcmm free medn), and any purifkAtkm mctbod (HIS ta^/hidrel coJmnn, 
CSfiygtolBlinanc, i ntai ^ or o&cr sffimty col uaia ) caa be asal. Any cf &cse 
aunmaad and/or hi^ thimglxpal mfttfwwtit can be perfbimed miihiple 
S systems adiiig is pzialld, sucb as omltiple r^xsiic sysleus (such as iziulLq>}e 
ScIbcT robots fiom Antomatxm Fsitnezsh^)). Fcr example. 2. 2. 4., S. 6. S* 10. 
10*, 10*, to*. 10^, 10*, or more targets can be assayed En paraDe} ts seleci lijsandc 
that bind Ote tai^ds. SimOariy, 2, S. 10,10^. lO'. iO\ 10^, Iff, io', 10\ <ul(far 
more small molccuks of inlcxcst can be usaycd in parallel to select tST£ct 
10 mntBCttles lhat bind Ihs small nurfecules. 



QdicrCirVpdiagiiB 

FcoxD the foregoing dBSCiij>cxm, it win be cppaieni cm vaxjadixos and 
TnrxtifigarfiTO^ znnj be made (u (he invenliun dsaccxibeil hereia lu adopt U l» 
15 various usages sad caa£tin& Sccb embodinicats arc also withja &c sccpc of 

Various pabbcadaiu and pateni a{jpUcatjons are cited herem, the costeots 
nf Tvhich are heieb/ incnporaled by l e fcren co in thcr exttireiiea tn fiie same 
extent 03 if eacb indtepeodeatpabliantiori orpatgdcgplicaticn WBsapccificafly 
£) acd mdrnOaxXfy indicated to be incorpotsted fey reference. 



0 
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CLAIMS 

1. A. meOuA fax wtelmg > cac^dalg Bgmd wMeb bmd< ■ mjgei 

5 (b) ftnntacitnig bb fa vitro wniplft ccuiijMBaiig o '-"it"' nioloculs wifli B 

bctwcBo sud Ijii^d tDolcotle flod CBje CT mniB sud csitiiidatB Itgvvtjs, whcreiii 
S3id Iflnmy ctsQpnsBS tit JcQsl *p"^'^ifiHrTi*^^*^nT'^1 «'<**ffi^i'te«*r«<T^i'H"''a"»* 

2. mcftwrf c^cLiLij 1, wbocoi step (d} i i c ujp usfls detstsmincf flis 
IS MS. m, PUR, WMR^ Kpd/or [fV^ Bpcctrmn of m«1 recovCTid candidate Egand. 

3. Tfaeoieaodofclum l,iAesdBat1C8at lOOdiScnatcand^ 
Ugsods sra Btirmlonwcmdy conracted wifli said wset jxKdecale. 

20 4. A meflidfiir adtacting a famdiiintw Kggnd wfaidi hhub a tapa 

Uetoa B Ji taidtnrEpiroleeatemdaDcoTmjiaBBid fantHd^ lijppds; 

dtBimss ^leclntiD of a mluvewI candtdatB Ihetcby iff^TTTtQriTij voA 

(Bcnvered miUdate Kgand. 
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5. "Rk metbodof duD 4, whccnaat least 100 different cazx&dalc 
li£and> UB ^atwillanfionnly noittBrted wilb said tai^^Bt nndecule. 
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6. Tl»maxfaDd of cbim 4. wlicaem step (d)fii7theT ocHzipxises 
daemaning the to r h^r ^ ^ rvtin of ^is jwi f j i * pole is tbe mass spcctno of 
saidiec o 'v cr cd <^3 fn'fMfl ^ iigssd. 

i 

7. A scetfaod fbr selactiixg a tacptfidatf Kgnl wbid Insdi a. tzrsel 
mofaenle^ laid niclinl cnmprud-ag: 

(a) cgrrnrting an in vitro sampld coi nprisicg a taigd moleciila of 
ccknxrern Kologica] ^ncboa wilfa a Gbczry of candidate ligaaids midex coaditiam 

10 that bBdw cggylCT fennalian b etwe e n said tatgel molecols mA nne at nwre aaid 

(b) bohiirtg szid conxplai; 

{c) rccovcrb^ one or idotc sniii candidate l^nds firooi said ci:iii|i!cc; snd 
(d) determinni g tie MS, IB. PUR. NMR. osd/or U V spectmm of a 

Ky yn;^ are ff f Tr'«*f j' i ' *^i i ig> y ccmtsctBd with said i? * i ^ r* Tnnl fni lej 

20 9. Aiiie1]»dfosdscts]gacacdidatBli£t&dwhu^ 

{a) c a nt at. ' tnig aii & iHtro "^^^ ujuupjina^ * taxgd nslecole with one 

benreensaid tazg»t moleento and one or moip mid camfidaia ligaad^ 
25 (b) wobtTTig arid cqmpfcai; 

(c) rcoovenng odc or mors said cstubdato hgiiids fina said t<UTiij>Vx; md 

(d) deCBRniniiig the IR, FIIR, NMR. ond/ar UV qwctram of a recovered 
eainBrtifit lig^niiV Aeidiy identifynQg said xecovcred caadidale ligandi 

30 10. The melhoJ of elanp 9, v'beraa ct least 100 diflerent caniUdate 
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II. A msftod fbr selecting a candidiis Hgand which biods a target 

(a) cuiiiwrtnig mji in viov otmple cofii|jiisiug a fist taiget molecoJe sad s 
SBcnnd targcl mnlccnle a Ehmy of csnrfiibts ligisnds imdcT cmvStinm that 

S dUawcocq»lQKfbziDa:ioabetspew said Gnt target moleci^ 

candidate ligBods snd alknsr complex foontxioabetvBea said secoodtDset 
saiil candidate Gf^nU; 
{Jo) isolaiiDg 0 fizsl coi^plex oomprisms said fizst tsjgiet molBeado bmod 
tt> a Candida rr ligzod and T«y>barf>c a second complex con^Tmicg said second 
to faigp* caolacole boond to a amdidwle Kyod; 

andp'or fiom Esid cecood cazspilex; and 

(d) ideatifyingoQe or nxne mcovEred cmdidate BgitTids 

IS 12. Ihemsfliodafslaim ll.lnrfhcTcaDiiirisaxigconawtm 

widi a tmu|w.liio> l^jnw1\iiuwuio bind ssid tngct molaculs^ said first tezgpl 
ooIbcbIb, or nid a c ooa d tsixict moicsTi lc. 

13. KmsAoA for drtrnnfnipg the biological fuocdoo of a istspl 
ZD molectileb saidmefliod oampiisinp 

Ca) ccBtaeiiiig on oi vi»o saaq>Ie ooopiiting a laisst inoIecidB <^ 
tznkimni tsDlogical fimcckni wtib a Ubniy ofcamSdale Ugaxuls vndeicoBt&iaDS 
diat allow oocomnre sud candiilate Ij^mt'i tobnid ssid taig^nojesul^ 

(b) selectigg B cmididaiB ligBiid «4iicfa Innds said tar^ iiiol^^ 

35 (c)measanB8 die effect ofsndsdecoedcaiifidstEligaxid ID a biological 

Bfwiyj fimebjr ifwlniiimm^ llie biolofKal fiiiiclioo of said taf jst' molecules 

14. The metitod of rbim 13, ftntber oogyrHnig identitynig aiiJ sdected " 
candidate lig^nd. 

30 • 
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IS. AnKtfiodfbrdetxsmnniediebidlagkU&ncdca^ 
iiiuW 'lift, ABid ui wtifMl ooui^iuSmg: 

(&) conactmgn 6i vitro suqpl: oomprismg afioget nwlecule Ihxi ii 
vpTCffiSs^micmniefpbScdmB&iaacStais^m die presotcc of 3 
5 r*ry«tftlnjp««l rtCTwnTna or t<iirinf * gpaatfie erifahr nr biolagical pmcafis wriflt fl 

fibniT Of caiididBie lisands mider co«ifiItioK 

candidRte ItguxU to Innd sriA tufft molecule; 

Cb) sdeetiax a caixiidatB fisswl windi biiab saM tagot lua^ 
(c) inewzriDg the e flbU of aid selected caadiditc licsnd fa. & biologleat 
10 ussKf, etmby dstaismtng Ac bkiJosical fbnctkni of «id tuset mnlecDle. 

16i> Tbe mefliod of cbajn IS, fbrtfm compniiiig ideoti^niis said selected 
earadidate lig^sd. 

IS 17. Tim meibod of ctrim 15, wfaereba said getocted eaiKtirtitft ggMJ 

ia aeaaes (be activity of said tsigst mokmle id said Enologjcal assay. 

IS. TheinethodafclsimlS, «riienmsaid8elBCiBdeu]didat»i^^ 
dc ci ea ses die •cdvity of said laisel m u fac u l B ia sud bsoli^ical ssay. 

£> 

19. AxDslbodfin'detEzniiiiiittdiebitdo^calfiinBtjraiof atBzgei 
molscitl^ sod Dsdbod coia|indQg: 

(a) cocta&feg sa s> vebv sunple ocnsprisiag a tsisrt moleciile whb a 
Efanoy of eandidaiB Ugands mdercoodittoos Aot allow oneoraore said 

(b) selecting a casdidale Egmd wldebbnodssaad tarset moTfirnlac and 
Ce) measunoglbseflBct off said sdactad liymH oo a dssaofiosa 

a orgamim fajwiDB a (&Kase or dsoider or ondezgoiqg a qwd^ 
fainki^eal p ro c e wt in fhe presence nr ahaenceof a pbyioota^cal idinmlna, 
33 Baaefcy de teiuiiiiiu g fee biplopeal fimcri i m of aaid targea molecate. 
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ZO-ntemeOodofclaim 19,triiastaaid:isstteisln2iiuatassBS. 

htferftaj said method comiriiiimi f orif fcting a ctH at in vtiro siniplc cum pi iKiag 
5 B tuget molaCDle of imknown acc o nd n y or tertbuy stniciurs with a 6m Kg^iul 
^^^^^l*f A first crosshofccr sod w^fK & sccood li^^od nndcx coo^xciiics Gict 
dlow said tzi£u molBColB to biod said first iigand sxi EiM sec^ 
idk>^ mill fkst oussliakcr to covaloifly bind said secocd ligxnd, dierdiy 
Gcscsstms B ejn*.tfTr>^f^ pjodoct compcisuif sAid inst bgaad ssd said s m oh jJ 

22. AtDcfliodCiarreactinjnroH^auasllittbiiidBteasctniolecQlso 
eBwi^s^ Gsid ped i od compiismg, oontazting; a odl or in vim Mnipl a m u4 ima ii8 
a tMXjffA molecule wi(h a Cm ligaml cannnsuig a Gx)A ciussKrikBi and willi a 

IS KCinid n^snd, wlinem |}k location or d» tcrti^ 

stsd tnjffH molficala fiu ssid fizst tigcDd or said socond fxgiand is unkiKWDi and 
tshetin svv^ tv»pf»^-f7Tjg £j condocted undex coodioms tfe i aQow sud QBsn 
nutecule to bind said 6jst figaxtd and svl second ligand and aDow said first 
czDSsBnker to covnleotly hind said GBcoDd Iig^nd, cbenJiy saoerating a 

23. Amelbodtbcicactingtirol^aidsthitbiitdatai^ 

niaesg^ said method coiBipiifciingooglMliHB uctSict btt^trosMiapiB canspnsu^ 
attigrtnuJeculewifltafirsili^nd comp c is ingBfiistci Dsslin k er an 
2S sfriflnri Itgand, wUeieui sail oooisfbiig is condnctBd npitw conditions dut allotf 
snd taiget molwola to bind said ficst bg^nd and said s eco n d hgand snd sDov 
said Gist cnssfinkertD oowalortty bind said srcoad ligpnd, Qiadby gyairfatinga 

30 Epndnr aid SBcoadlipmdfiir said tafsBtmnlcBajB. 



99 



(164) 



JP 2004-534519 A 2004.11.18 



W042A5SSXI 



rClYDSOlMSMa 



2^. A mwlhtt] focztaclzEg Iwu fijpindi Qui hiad Jiltesvm. btrgsl 
molscitlcs, said cnc^d osiqirisias costacting a ceS or in viuv Simple 
ooicpiishg a fint tmgoc motacule xod a sdcond tnrsec moleoals with a Gist 
figmd compnsiQg a first exoesHc^va r vA wifii k second H^axd^ ivhsrein ssid 

scid Cnt pio tern 13 biad sold first lignod. 
03) sud ssoGDi pRS33 ID bind saod HgMidj and 
(in) K»id fsst cnKdnko- Ui cmslendy hind mid Mccmd ligand, feer ehy 
gcQustizLs. 9 ctOiwTi liked prodnet coapriamg said fist ligftnd and said saeood 



Bnd wIxsTBSi flie Inrntifp nc fbs tcitivy stractnzs cif tbc Ivnciingxits in saut fint 

titcct midcceje for said fiist Hgaod aid'or ttx loeanm or 

Sialiindnif titath said Bcoood target tnolectile fix said second is 



25. Ibaiiiefliodofclaim24,wj»«tndieisanecaxkm ofsaidcTDaUii^ 
product iudicatts (tut said fiistpnitBui and said second pzuban iDtsiaet fii vivo. 



26. A imrtwl for isoLkilAft a swsond prataiD wfalch binds a fnst pnxnii, 

MconlBelrngacdlcirciin yi^oggnpte coiBiuIsi DgafiistproteiDaodB 
s ec o nd pronem wi&> a fitst Egssd comjxisiDg a fiisi aossBnker and vsilb a 
fw^Tiff Iijand "1*^^ co&diiions f t nr iBaw 

(u said fixjtpcDtcia tD Irind nid first iig^aid, 
25 (jo) said SBoond praiBS] to bind said second ligssd, and 

(tit^ aaiA ffrtf emerftnlcer 1» ewifl^tiTly >tTn^ «awl c^tvwwi l i g ar y l^ 

ptodoc^ said fiist juotelDy and said sccopd proseiQ^ 
tH (h) ixaJaliog said eiwnple^ and 

(c) Tdnitiiyiim said Gist pnl 
complex or xeooTered fioia said eanplot. 
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27. ThemethiKlorsl^m26, wlimtnHidfiixSpratstacanqirto 
detCMilible xnwp. 

S 2S. TliBiDeditxSof cfatm26.«4iexemsiidKeond{|gaiidcanipr^ 

aostSnScer. 

fsoducK m d i n B t o th>t ssid Giu p im c ia lod sod swm i i d pnttein nctssnct 6i vivo. 

to 

30. Tl»iDa<hodcf daim26wwitCTam thfl affinity of said crom 
prodtEt for caid tiiEet nxrfecide is BiesxcT ihoD afiSnit^ 
Bid SPoonrt bjMid fiif said Csr^jct nxolcsokL 

15 31. T1iemeibodofclam2fiww]itnttataidci»5s3iiikedpn>dDCts 

dni2 (fascoTfCfy cv dcwdojiiuuit or Icsit nptimmuionb 

32. 71iemefluxlofs]aim26^ whemo tddcrosdinkedpiodaetu 
fbc of an agriccdtiml er mw i DJiD eiital agnit. 

20 

33. AipeSiodfoMlBctingaGaiididaSBtBig^mDlecotewlDchl^^ 

Isviog a noiBQ^ o4>bi flss as ainino acid or liavioig a molacalar waijjlit less Ouu 
2S 4000 ^^Ify^ wilb a ^p n-^ i j of cacdidals (at^gct 7T'*J»^'VHt uodcc oondiooiis fitat 
dlow casDkx Inmlioit bctvreea said ^""It niolociilcof im&Ttn and oob or 
naga said c andidaM wgel n olon ulea; wbendnuid tixigeciBalaRileB brooC 

(b) TWihlrng aaid copipifat; and 
30 (s)rBconRsriiijr ODB or nam sodd eaadidBB imgot molacules fkoni laid 

f ifinjfflriffj flun^QT yfrr^MjH one or lufiiL csodidite jftt Trorlrffttlr^ wlsidi Isod 
said small mnltxiile of mteresL 
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34. Tfaemedwd of claim 33»i/faCT«ii, prior to stniCBX said SBtall 
molecule of intetcst is srVrind tkama libeuy of smaD toolbcales hued oo tte 



35. A iD(:d»d file seleeuQg a tes^ protein vliidi binds a suaQ 
of intESGS^ said ocfliod coxipnSDig: 

(a) expiessTQg in s popuialkn of cells « pr o t ei n fiuion camprincga 
U iEct prutaiu owniesssly Bnked lo sonkse pcuictii, said eKpresskm "being ciirrirri 

10 oslCBilacandhiaasfiiatBlkjwfhcdisplAy of saidpcots^ 
of caid JT^^g; 

(b) said cells with a small oaalecTils of mficKst baving a 
oKnety odter Ibaa an amhiD add or locving a nwlccular le» 9^ 

IS (c) selecting svd ceOs wfaicfa bind said sznaO molecule of intsiesi, 

O iead iy sdectm^saiA largel protem* -wliidi Hnd said miall moIecTiIe of ijittrest 

36. llie method of claim 35, wherein said ceU is a. niainmalian,bactmal, 
yeax^ nr nineteen. 

33 

37. A metbodibf selecting a taiselpiolemv^ia^btndB ft snuQti^^ 

nf mtEfcst, ssud rorrtioH cocipnsisg^ 

targpcpntexa oovaleotly to nttfue pniteix^ said eiqnenion ^ ^"^ cazziBd 
25 rad mdicT condi&Tns Aiat tiUov Hus display of said j F fi ft*ri^? fbsicn on (Sib sudsec 
of viruses i iiiciwcd fanp said ocUs n i fccte d wiih gayj virusj 

(b) conticiim nsdiriiiim a suU molBCnle of inieRs^ w bwiwrt said 

Oisanndetcacid. 
» no i* ■ cezbobydiatB, 

(SDaal^id 

^) his a moiety other dm as amino and^ 
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(y) haa a nurfanJer wcijjbt less tibta 750 daltons. or 
(vi) is Qoi a tnakcule oaniTally produced 1^' bicteria, acd 
w4wtnig sad vxnuts wfaicb bsoJ sdd uoJl idoLxuIb vOasePsst. 

s 

3S. The mdhud of dadss 37. wIteictD said vims is a baclerio^iagge or 
adcxjDvmi. 

39. A raeAioA fiar tftlftrtfog a targn prgteiD which bixids a smaU molcmle 
(s} GKpnssng is o pofstlstioQ cf ocQs or <s 6z tUto somplB a libcny of 

encnlmg said tsr^gct pmlcm^ 

(b) oontactitig aaid oeLls at ia vUro san^le wifii a smAli moleciile of 

IS i iffciff^l having a xnoieiy cither than am anubo acid m having a molecniaj weight 
less Han 4000 dbittons; and 

(c) selecting said tassctpTDteins -siiichbind said small molecale of 

mBRSSL 

20 40. Ibeaicdtod of claim 3i^fitdbcreQiiipmingijdc3^ 

target pro tsiu. 

4L. The mefiiod of daim 39, wtneio at least 100 fatimaa tajgetpiDteins 

as 

42. TfaemcSuxI of c2aim39»i«heRinsaidsnuninQleci)ilBofiQ^^ 
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mmlalitn ftie ulhrit]r tecgct mnlecols prinr to vaKdatkm of aid wgst 
molocolc u B dreg tszsc^ SKid method ocBtqnsing; 

(a) CQDiactxiig a or tn Ai vttro araplt compiisise a cnget m olee o fc 
5 Cni has ix>i been pccwioasW validated BIS dhigtscgelwHfa a libniy 

i j iiii j ifi m w^* under conditjons thai allow ooc or more said catidfdHto compounds 
btsod or modsdatB the activity of said tatgel molacDle; aad 

(t) T-<«-fl"a a cand 'ntat r "rrni r"'"^ which binds ox modtiUlBS the a ctivity 
of said tiTzct molscule. 



44. The Tn>^f|.«l of ff«?TTi 43, trbsLcizi said Ubxmiy compirtfa at tust Cvc 



45. The melhud uf cbdm 43. fuitha uuoyriwa lh» slep of {c) 
U a>e efifect of said selected rnni^fdatr ctanpoand in a biolpgcat assay. that3?y 
dstennnnns thebiolo^cal fimsdcn of aaid Qxset moleciite. 



46. A oiediod fig sdecting cand ida t e c 



sduthindor 



TO (a)amtacringacdloranwvawsagyleeoinpiraitgafii5rtargiE> 

molBcnle and a «nnd Ssrgpt mnkcule widi a libnnry nf ca n d i d wt p compcunds 
vaSa txnwf'ti ff ^ that aQow ana or more said cosdidaSe compoond Co bind or 

jjY^An^t^ rh,' m r-tfiffty ftf cairf frrtt target mnlegulc and aHo-B.- on£ Or more t&id 
canriidais comjxmnd bi hind or nmdnlate (he acdrity nf said seocmd target 
25 rootemlc: 

(b) f B r-» n^r^ti> ■ rum wMi n rf which binds or modulates (he activity 
of said llnaCar^ isolacnie; nod 

(e) srl f ft ' ^M i g a ^^■ ry t td aT t - '■ ^ ■■i't j wwm* iwidd binds or ooodnhites the cctmty 
of GBtd second taxQBl mbtBcole. 
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47. Tbe method of claim 46, wbereia said ceD az in vttro sample 
anapnseMat least five fengisl inoiecnlc^ end wbercui, fiar each nf said tnget 
wirti r iin jftt^ a c8Bdutaitc cuuipo und is s^ifTUni tiist bixids <xr oodubtta die activity 



48. An clectrooig database coaipnising aX least 10 tcctnris of target 
mo ln ynlfti ocnxditBd id xecoids of ligwls and dieiT abiUiy to bind or modslaie 
Qas aiidviiy oTsaid bnget nwbcnles. 

T]Mdatabu«ofclaim48»eorapnsiiieracoTdsfaT8ileastO^%oribe 

SO. An qjeewmip database comprising at laasl lOieeecdsof taiB« 
■ mcdecidedoiDabsaBXcIsledmieooidicirC^Bidsandanrii^^ 



5i. An rlfirTTTlfr 'T1fTT^f T- ^«wi|trip«^ * jOwltiy ftf Tgemrtc «f target 

molecnla (hat have mt ban previau^ validated as dmg taigds ctnjdzfiod to 
nxxmb of Ecsods end ^rQHy to bmd or rood uhiTa die Qctivil>- of said target 



SZ. A wimiu l c reoiiqgisim Ihe dotabns a of dnim 48. SO. or 5 1, end a 
user iiitnC i i'y Q capable of displafytng one oi nunc ligaods liiat biod arjnodabte 
lis admty ofa iaigel tnnleciils wImmc recnrd is noied. in jeaid cnmputer or (ii) 

25 w yf^^ i* f i;f ^| ^p]'«yfw^ ypgnr tTMWi p ftir gr^m nb y^ f^irt tiynri wrtiaVB aw ttrtfvi^ 

Btat is podolaiced by a H^sod wbose ceooid is stoied in said ccn^aitier. 

S3. An dectmnie database compriwog atkast 1000 iccoxdi of 
eompmiud s comla&d lo raconto of a pbeno^pe in one or moze biologieal assays 

30 ^FT— ''nl hy — ~* r^rwTwpmww^w nrfw-wm Viitlitjjratl ■coy mvniyrM » CiJl UT LB 

ritn sample ftait does not coalain. sa tmgsBoas copy of a nnctdc acid a wtding 
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cipable of displqiiDS ooe <n mine pheaoQ/pcs a oss or nun; bsulogjeal 
Bsssyi for a unmjitntBd vriiosc leconiis staned id csid ccmpulcr or c i paM e of 
S dupliyiagonB orocte ciiimwuuils that eJIecti a. plaaiuiype whote recort it 
sDxed ins 



55. Ad dflCtzDcie dalabasa eaapnaag ax least 10 TecardBOf targst 
ooliBCiiles cuiietalBd m iccocds of as cscpicssQii psoSc or Bctiyiljf of saxi Iiijjec 



56. An d ect iD j nc diialme otRcprixxng a plndi^ of icconfa of ujgeC 
lUoSccuIes Qui kzvs not been previously nlvlsted as Atig targetft cnrrelateil tn 
IT cof d I of an CTpwiBtion profile of oetivily of said tsx^et cjoIccqI^ 

57. Aconyitermmpriting <he d^baaa of cUia 55 oi 56 and a nsg 
jntEdacc ca]Mbfeof di^plqfing ooeof moxe cxpnssioD pcofilss or adivitcs of 
a tai|;Bt eioleeole wCuao joouid is stored in said aonxpsBr or (n) capable of 
dsplayn^ oda or ujmu lai^el oulecnlcs 8ia1 harvc an eijiiession profile or 



5S. Aiixfttodof idaidfyingataigpCiEOIeculeassocutedwifha 

(o) pRividings fiist eleettonio dstibsso ccsnpnang a pltnfijy of leconls 
2S of pibeDO ^ pe« in abioloygal may oondated toiecoidt of the ligania and Uaar 
abiKiy to coati3iutBto said pfacasotTpes; 

{b} reoeivnigft cf Virijuii of > fJiiino^yo <tf iniarcs^ 
(c) adoBliiying one or oams Vgaadi in said Sm database vrbjdi cause said 
pTieuuty|je nf uusi tax, 
30 (j^ providBig B geooad electramc dnnbaM compiiring a phnoBly of 

s b oo t Ss ofbgands oonesbtsd tDToooids of dis tnget molecolsi wtiicb VbuA said 
EgBiida or bsvo bb activity &3t b fnndulated by ssiA I^gandn^ sod 
100 
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sdcnbfyns ms or nsui6 tsif^Bt oiDlccDles in ssid sccnnd dsulsutB flBt 
bndor siBiiioibibtEd by said ligand^s) wtiicli esm G>id plmoQpo of bilBcMt, 
dndy idactiiynvow or BMoe taigetmoleciileB assod^^ 

S 

59. TbemeOifidofdaniiSSrVtemnsiidpbexo^peorEStezestU 
M s odirt ed wiQi a (imue stB^ and snid itcget moleaile is dctenxmud ta 
pion i oTft or ahibat aaii disBasp 5t3o. 

10 60. TTic uid Tm J of cfaim >B wljm uj Mitl oielliuJ is coutyutCT 

mplBnicnSBd. 

61. A taeAoi of idotiT^r^ a j&eaotjpe dial is assoctaled witb a lix^ 
moJocnlc of intcRsV caidnicAod comjimngz 
15 C^O |no*Idiug a Qsi rfflcuiKiiL d at a b ato cpmpDsinR a phitaEty of lecorfB 

of tiiSBt noleciiks coTidaled to records of Oe elands and Cbeic aliiU 
ox ittpdnlate tho istivn^of std taxgetniolccolG^ 

(b) raocKiiig a salootnni of a laiyt m oi lacu to of iuiKSsii 

(d) providing B B Boop d olsctzomc dntnfww conip using a plsinili^ of 
t n jui ds of h^prndbs ouuebted to K 'lmdK ofphtopfypes i& a biohigKal assay 
caused by said Egandss aad 

(e) identtfyiiV ooe or moxo i^KDOtypes in smd second daloboK 

2S said hgjnd(s)i fl i cicb y Meurf^/uig ooa or more plieiiu^ xs associated xnA said 
iBifjat mnlcBQle of luBCfBiL 



62. Tbomalhodof dbim61,w1iewmsaidiiiea«Mlis ainifi^ 

iHI|JcillBlltHL 
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63. AincdindofuisitiiymgaHgaMdtatbnHlsoi'mndafatrathetctm 
of B Orgs coolacTte of bxterssL said msdiod compnsctg: 

(a) pmviiia g an elacironic ditalass csanpnsir.g zi least 10 cecoids of 
tsrgfA molecnJcs coircl^zd to recmdsQf &c Hgands srA Ihsir sbtliiy to brndor 
modubte ifas activity of said target molscoJe^ 

(b) rscehrin^ a sderooa of a tar^ molecaJe of in tera^ and 

(c) idottifymg one said da^haise <Mr)i&li bind or 
candnbtTi The a%vity of ssid tsTget molscate of tutcnsL 

64. Tbs me&od of daim (3, •Kber aa sau) lisajid is osed in <tms 
discoveiy ievtlopayoit as leti ojtfmiizDttaa. 

65. Use me&cMl of dasra 53, w h r r^'" szH Kgaad is nscd xo 
dcrtn^apntctH of ui agricuItaTBl or cavirocsscntBl agenL 

66. His roelhod of chnm 63. whscein ssid me&ud s compuCer 

67. The TDdiwd of claim 63, fimhta' c wapmiu g coapmias Ow cbemical 
etrncturcs of two or nxne Kgsnds wfaidi bind or modulatg the activiry of nid 
tof^B] motocolo of Dizcrcs^ dLcrcfay ttlffiiTl^/ing] fi^^fftv^^y^^ ^Tonops in li^Dods 
wfaidi ptooDote l!be tdndhig en- modalaiiaii of said tai^tXEOlecnk of ataxsL 



smiciitresof tWDOimoxe^gtnds whidifaind ocr modulate die activity of said 
bu'gct nM ' t te fculc of mlCicM, fhtsAy dduvm&in die ftec^aency of one or inoiB 
fitnction&l ^aups oracaSiMs in the riyllftrfHT i of said irgnn^* 
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69. Hieintfliodflf atoipB 63, fcittet comprigng gocfapng ooc or g»oio 
onmpomids ttMt hsvc odb muic ftinrticKttl grenps &Kt atc ptc&uil in two ot 
nmic of said hgtnAMj v/hcran ssid oosipcniiid is nscd in drug dxscovccy or 
dcvdoiinw&t orlctd optimmison. 

s 

70. A mrftpd of Idcctifyiqg a ^^^^iiir {jj£t tuads oi sa 
acthn^diatisiBOdnlaiadbyaIisaiidofizttet«et,Gaid caefeod co m p i g io g: 

(a) proviilag »a e lectroojc dztshxsc cotnptlshi^ al least 10 rcconls uf 
b'gands coExdAtcd to records of Tbe tzTget aoolecdbs which bind or havs «q 

10 activity dial is inodoUied by said Ijgixids; 

(b) zeonving ■ sdeclnm vf a ti^pod urizilBRa>-t; a2al 

(c) idcQtifyTiig one orxoore tstjet molecales in said (^iraTwag vtaicfa Imid 
or Ian an activity Una U modulated by caid liffmS of isfieiest 



71. Tl>einedxodcfd2um70,-w!ierciDsaidiQediodi5«mq>ate 



IS 



72. A pwflaod fbrdctemurnngthesda cii vil y ofa CganJ of i nte i ert . jaid 
melbod campiisiiig; 

33 (a) pnmdmg >a dectrooic database ca nprising at least 10 records of 

tuBEt mnlacalcs correlated to records of Sto ligands and 6im abiHty to htnri or 
■Dotfatlota thft activity of said t n r t irt molecales.; 

(Joy I'cueiving a se l ec tion of a hgaiid of intsrcsi; and 

(c) detcmuniug Qk nnmbo- o( Ult^cA cnolezAJlcs in sjtid ilatabn-se (bal Inix) 



73. 'I^f 'TT*'^^*^^ Iff **^*tni 77. ^^innn if*rf T rT**^>^ w w^ijurtw 
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74. The fflcdndnf claim ?2,ti4isre£Bnadl GgxsdiacRasafnactmQ' of 
a tustt inoIeGaSB, wlianiD said utmqr is usoaated 

advene EidS-e£fec^ nrr tnrrieily lant giJ lijprm! P-ffmT"**** fV^ «KOT>iiwy 

CT dcvdnpnwot or Isad iijitiiiiuztu in. 

S 

75. 7leiiieiliodofcbim?2,wbsEeiostidfistnd decreueisnactivi^ 
a target niolroile^ wberam said autinty is tMuuiiied wifh a diseaw state , an 
ulvci.SC odxIIcfc4, Of liiAK^f ad said is sdcctedfiffdzofcfiscanreiyor 
devtlopsasxt or leni opurnigjuioa. 

lO 

76. AiDctbodof £brselectiDS8tiMi8py toasalgectfiff tbettefl^^ 

(a) jBondtag an dectfaoic database caapnsnig a1 lenst 10 i W i in i l t of 
target m^ccgfca oonc]*ted to recoida offtg :berBpguti:a acd their pbility to bind 
IS ojoiodiilaiBtbeacaiTiqrofsBidiai^niolecuIesE 

(b^ dcilfi 1 1 mnpg a tBiffiS nwlecTile id said sslbjocx ftat lias a mntatoo 
^n^^yinfif^ ^tHIi srid *H t***^ ordisoidB^ aiid 

(c) tnliMiit ig a dieiapeuiac fioni said dasabasa dtatUmb or nodiilales die 
aajviyof sMdtaigrtnpJeCT!<BaDdtfagB^ug»ty,slabni»ei, o»{ge^^ 
2D £seaseor£saider. 

77. Tte method of dmn 75, Wberdn nwl method k cQnyoter 
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78. A BXlSKxi of for sctectinf ft ftcntpy £di & subject for ^ trea:^^ 
sUbiltzsxian, or picveiLtian of a ' ivf^n i^ oj (iisordec, said loediod c cmpru mg: 

(a) pcurKiiQjf an cjectruoic; dttabtrsft .-rtrnjir^ving at least 10 recoidic of 
tsrect gLolrmlrt ccnclatcd to rcconfa of i3ic thcr^cmica end fhciralrilitartDlrind 

5 tfT twntniarft Oifl actmty of £sad tsc^a molecoks; 

(b) Ustexsxmaij^ a buffet muhscoUs iu sasl lubjecl Oai bas a imitafxoo 
asiCDCTxtcd witfi said dxNcasc or cfisordcx; 

(c) e^ti».T*fn^ a dwFzpeotic 6uiD said dstaibasa thst dfxss not bxnd or 
TTifwViT?^ &e actmtj of said tar3st molsctJc 

79. Tho me&od of cfcrirp 7S. wheteio said tirset mol ecu l e Is a protein. 

80. Ths methfwt of claim 78, wherein said drget molecule is a micletc 

IS 

81. Tbs method of claim 78, wlwremsdd me^twvl KOon^pcitEr 

82. A mr^uiti of detsmunmj wbeiTter a cotnpound of iuIcica/ in present 
ZD in a s&nqilc, said m ethod ctmqteisiog: 

(a) pnmdinB refiiTTOCft maaa epecta for cm m mare ooispaunds feorp a 
UbcKy of ooo^Musdls; 

(b) p^Q^ndi^g a test insssspcctram of a sample con^zisxag one or more 

25 (c) detiaininingvAuQker peaks of B refisTsce mass spectimn are ijicbidcd 

j n mi H^ test mass spectnt^ thereby delezinininc wliethcr '^c cop yoond tfut 



83. TTi3 method of chim 82, whgem said lefetccce ixass spectra arc 
30 ssqaoxtxally or smmlcxaaously analyzed Ttjiti] all of As peaks in said tost mass 
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S4. Thft rrjfftYoH of claim B2^ wbocstn stsp (c) eoznpziscs & scqucotu] 



5 85. Themfllliodofolxm B2,'WlnBn$lq»(c>»rq)eaiadvxitilafiier 

^ aO of tbe peaks in snd feCbcsee mass specfinom ire deteisaizied &>be 
present n ssid tsid sia,^ xpestmin, fliesrfay dssciuiuiuig that fiie cnRipratnd tlul 
geosstBd fiftid rBfeiBucs siass spcdtom is proGoui in ssid suoplei or 
^ k peak tD said niisieiice inxss spectnmi is detenabied to be 
10 odd test nxftss niexjttusa, dterAf determmuig thst die cnmjmnd Out g^tucuxfed 



86. Themedsd ofcbim 32.vl]e9etDslq>{a) 



87. The mrtfriH of dann S2, wbereia at feast cue of flie peab io said 
refciciicc spoctntm is lo isotope peak or afia£iiigiipcafc 

S8. IhemediDdfifclnm 32. -adiecdD at least ODB uf the peals in said 
2Q rcfcrrnre mjccUnm is * parartpcak. 



89. Tbe mediod of claan 82, wbaeni said xefiafoaee ma«« spectntBi are 
contaiDod IB a dslahass Luuipiismsieconisof oneoriBOie pnperticsotinass 



90. The mediod of eliim S2, wrbeiexn stqi (e) is oompater impla m a i ted. 



91. A mefliod of dstcimimns wlclhsr a o o mp or j nd of inleio tii paeseat 
in a sBTiple, ttaul nietimd corapn&ing: 
30 (j^^'pnen^u^itiCBnseotztsssgeexnfntmiOTtocfneaxnpouDds&acna, 
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(b) providing a tcsx mass spcccmm of s. Ganq>Ic 
oonpotuids ficm said Ifbnry^ 

(v) Jetemnninft wheiba tsnt cr mun: pexiji orMud bf»( nus* spcxtzuxc tm 
ioclndcd ia a Tc&nocc aass spoctnm: euA 
S (d) deteoniamg«liedter«0 of a»psabio a reference JDO^ 

pIew^ i ID said Ualmass tptx tnnn . wbtxran lami ikTzicx-c mass apcctram a a 
lefennoc inan t^KCtmn &nin stqi (c) tliat onntams a peak present hi said tcA 

jeleieuce ajass spocbujn ia ju Tsrn i in sitil aissfAt. 

10 

92. llisinB&odofclBim91.«faeraDS£ep(d)einnprisesaBeqoe^^ 
dcDcrmrnntion of wbefhex Sis peaks of <B»or mare tefisTDce mass spectnmi are 
tncJudnd in said (est maixs ^pecaum. 

13 92. The mefittMl of cJaim 91, wherein E£ep(d} f»ii:prisc5det^^ 

wbober* pcaOc bi said rcfeseacc mass spex:tram is present td testTnass cpectreni, 
wfasxcm said dctsnniuBtioo is tcpcascd ontU cittmi 

{n aO of die peals ia said reJereoce mass Epectrnm are detamoad to be 

O^apeaktnsaidnfeTencemassspecmnDtsdsterDuiiedtobeaibsealiB • 
stdd *^**^ mass qwcttusn, Qtereby determiniog Qiat tiie oompoimd that gpoenied 
seod refeteiKS oiBSS spcctnuo is Dotpiesenl ID said san^le. 

3$ 94, The method of f him Hi, vbectBi >ftq> (a) eonipnses deteiumiiDjtfae 

inaxs spcxtiuiu of easJi coinpound in said lihnny. 

95. Tbemtl2KxlofcbQiQ9],wfaemnBtlea5toneof(faepea3ainsaid 
xcfcECDCe apectnuQ s an isotope peak oc a fagcoost peak. 



96. nemethodof claim 91, vhenan at least oos of ibe peaks IB iaid 
rB&Rnoe ^Mclnxni B a pttoit peak. 
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97. The method of claim 91. vbereia aiid refaenoe mass spec3UQ ore 
fciuMjtalTsoI fn. s dstslntse c m upj jsrr g <"nils of ocs or dotc pro^jcnics of miss 
spcctn cou elated ta refcRnces of cornpnosds that gcrtcrais nid mass xpectra. 

9S. Tbe mobod of cl&im 97, wtovin said property is selecied firoai -die 
]^uiip { ^ n Ki atuig o£ ds ina^ to ctxtgp ntio of sn isotope p*aV, die tiBiss to 
duzgexsiioof afiacmaiipefll; tbeiaasstochsxcexatio of apoieaii peaXasJ 
Ihe ktensttjrof ■ pc*3c 

99. lbs metbod of cldm 97, vhexna step (c) or step ((Q is coaqiatEr 



1 00. A. nfyi iji^*TsodB ^ lc nicmoiy baving tt wmi &t3Coa u prDgms for 

a) cwmpmer code (Hal receives as input mass spa;txonielz> dau 
coni(n3Siag ds rsasi to c har ge ratio Est one or mozc pcalcs in reference miss 
spoctis fiir tai'o or moTB conipoimds fimi a lihniy of con^iooiidj^ 

by miiiptiiai code Out tecems u nqnit mass spButLimetijr dsts 
20 Lonmusiog die casa ta cfaagp nSo for occ ox poic pra l ra in. « test masi i p e c t ia 
of a sample eomfinsnig osb or toon eompoviids finm and libnuy; ond 

(e) compotes code thsi rirtrmiinrs v^iethsr peab of s lefgeue e mass 
ifHASniiD Bie iDcSiidcd ID sud iBSt DISSS spocbusQ* dicrcby dsxcrmmtng nAsdiCf 
ftfiBOWited said rcfienncfl Ecnss spectnrm is pTcssnt in said 



a) cnmpnlcf' oode fiiat recenrex as iitpuL oiass Jtpectmniefry data 
3D compnsmftfis innss to c3]SZ|p lOlio fivow ox niOTo pedes niTcfcrcnpe moss 
spectn fisrtww ui ujojb dmnwiirndt fiocn a Shmy ofconqiattQds^ 
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woiniosBsas rcms^uwa 

b) cwnpuKr code dni xcccrvcs u input mass ipcctiouoctiy dan 
oon^Tiising ifae hues to chargp lEtio farooc or nioicpeato ia • test mass spixtiM 
of a snu^tle W H n iii' t ii% one or more compounds fiuiD tadd Hbiaq^ 

(c) computn code Owl de toiuiitet whggiar one or mote pcala of sai d Test 
5 nsfsspecmiro BremdudMinaRfeaneeaiasBcpectniiiuaiid 

(d) coiiqialgoodedMtito«rnrnitsi»beflittHncf tepafa jgairfrrrTiee 
nausMxtnnn ve mseid in said 

to 

IQZ. A mediod cf fccodactBs two or mots VKtois anoodsig pnitEiss of 
mteisst, md mcAod conqrisn^ 

(a) fcbo ri ca n y cocfacHng h Brst imclek. aciri encodmga lirst-jmtcm of 
nUerest wxdi o first badftone nscUsc acid is a fiist cmspartneiit in a robotic 

IS dgvioe imdei cowtifinrB dai pcmdt flair igactjoo, tfiaeby prodncioB a first 
^^aulor cwro tSii g said figt proteiig and 

(b) iDbodcaUy contaclms a acKiod BUdeic ftc^ 

H ^ mi flu^ of mtanct widi a BWi 4 > ti J baddMoa sndasc acid ni a snfinnrt Dontpsrtnmt 
nt xaidTobelic devioa na d eT cmluiaoa fliat pennit flmr iradina^ diereby 
3D piudimiig a sBcoaid vector ejacoding said tccoiid piotciiL 

103. llienielhod of claim lQC2,raidiaix«BpRSi^ 

(c) roboticttDy contactins fiaid first vtctof •with a fist cdl under 
oonditiinu that oBobt the insartion of seid first vector into said finct cell; sad 

2S (d) zobordcaDy contactii^ said seooad vector with a sc^xmi ceS undei 

cooditunu ftat alknr the inser tion of said secood vector into &aid secood ccU. 

104. Tbe method of daiiD 103, whnrin said finl oipisssessid Gist 
prntBin and said Mcnnd cell Dqneasea said seonnd pratetn. 

30 

103. Tbe me&od ofdaini 102, wherein at least S vectors are pnxSnccd 

sunslLu letaixly 
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(a) expsessn^ a fiist piotem ia i fizst cdl izndei scjuliSoiis that lesnlt in 
tbc sccrstioo of sssA. tnst pratcni tt&o b first mc^jnni m s. rrivitic device^ 
S 0>) c K pi escm a wcood proeein in a s e cond cell ccwiercoaditiciis tfast 

TBS!i]t ID Ibw sffcif OOP of snd second psHni inB> s sBCcnd TP*'^''"if in uld 

(c) xobcMkally fisssfixrixq; tftid fint icediitm to a fim cbi^ 

(d) purifying vk) ftnl pcntein and said xxoud |uuIkIii 

107. Tbemefhodofslasm 10ti,vdifiretnatIeast3ptotrinia?apiaziCed 
auxBiltanaiusly. 
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I) INPUT one or aon peaks in a mass 9ectra 
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2) INPUT of saae dats for 
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3) Sessch fin S Peak I 

4) Seairii ibr 5 Pnc 2 
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